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1. Abstract - 



Seven skills of scientific inquiry were identified from Oritario Ministry 
guidelines* These skills were given multi-levelled' behavioural definitions. 
Separate test item pools were constructed for the junior and intermediate 
divisions using inquiry situations derived from the curriculum guidelines 
o^one school system. The item pools were^ field tested and substantially 
revised. . , 
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2. Project Description 

In the^lasVten years there has been'a significant shift in priorities 
within the science curriculum toward a greater emphasis on developing student 
skills in fundamental science processes. **Shis shift is reflected "in circular 
P1J1 and in the Senior Science Guidelines as well as in locally developed 
curriculum materials. 

Discussion with teachers of the current state of evaluation practices 
with respect to the new emphasis on science 'inquiry skills has revealed that 
teachers feel competent t6 produce test items to measure science content but 
feel that they lack the knowledge and skill required to produce tests to 
measure science inquiry skills. In addition teachers are unaware of any 
existing assessment tools which could be used to measure these higher order ' 

4 

cognitive objectives in science. The lack of such tools has aroused concern 

that if these skills are not measured they are less likely to be taught. Further- 

more there is concern that if there is no valid and reliable means to assess 

/ 

student growth in science skills it is inordinately difficult for the teacher 
t9 key instruction to the appropriate level of student development. 

Existing Science Assessment Tools 

In a review of available commercial measures Wah<lstrom et al (1977) con<5t\ided 

that Ministry of Education Science objectives are consistently assessed only 

i* * 
by the. Stanford Early Achievement Tests. Examination of these tests reveals 

"* . ' ? 

that the items focus on understanding basic science concepts — on knowing the 

products of science notion mastering thp processes of science. 1 Mastery of the 

requisite skills of scientific inquiry cannot be determined fronrscores on the 

Stanford. 
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There are other less commonly used instruments that* do focus on science 
processes but each has significant' shortcomings , particularly with regard to 
the range of science skills covered. Hungerfard's-tfes-t- fllungerford £ Miles* 
1969) measures only classification and observation skills. The instrument of 
Nelson, Abraham and Reynolds (1969) is limited to observation/ inference and 
classification. The test of Lodge (1969) focuses only on measuring students 1 
attitudes toward developing proficiency in science processes / not on measuring 
mastery of those processes. Although Tannenbapm's (1968) -Test of Science 
Processes does measure a broader xang e of science skills it too has shortcomings 
it is heavily content, laden, it is limited to the secondary school panel/ .it 
suffers from some serious problems of administration (see Elgood/ 1976) / and 
it has validity problems ((Lierres and Demers, 1980). Other unpublished 
instruments (reviewed by Mayer, 1974) suffer from similar deficiencies. 
Finally/ there is the unpublished grade 8 problem-solving test developed by 
the OISE Intermediate Evaluation Project. There are only aj f ew items specific 
to science and these items' tend to focus on terminal objectives. Consequently/ 
its use as a diagnostic tool for teachers is limited. ^ ~ 

Local Need- . ' ^ 

The absence of >sui table instruments to measure science inquiry skills/ 

and the inability of teachers 'to construct their own tests to measure mastery 

of 'science skills / has been particularly problematic for the Peterborough 

County Board of Education. This Board has developed an extensive set of 

»* 

skill oriented curriculum guidelines in response to changes in Ministry of 
Education priorities in science. These documents are not being) used to the 
extent or in the manner intended by. the Board. Teachers are selecting from 
the guidelines the content portions and virtually ignoring the skill emphasis. 
The reasons for the inappropriate use of the document are twofold: the y 
student behavioural dimensions .of science inquiry skills are not delineated 



by the local guidelines nor do, they provide assessment procedures that wptald 

enable teachers <to determine if students are learning the designated skflls. 

Tlie Board approached the principal investigators in t^he fall of 1977 

with a request for assistance in meeting the assessment def ici^iK^esjDf the 

Board 1 s science guideline. With the support of $1700 in small scale OISE 

funding the principal 'investigators worked with a team of vice-principals in 

» * • 

the Board to meet the -needs of junior division' teachers. By adapting procedures 

developed by Robinson and others (1976,* 1977), this group identified the 

skills of scientific inquiry, described the levels of ^tudent growth for 

each skill/ developed a small pool of test items and produced a manual for 

teachers (appended to this proposal). f ^ 

The Board responded very positively to the products of this effort and 

requested that the work be extended in the following ways: by disseminating 

_the teacher manual and pool of junior items, by increasing the pool of junior 



items f by developing a pool of intermediate items and by establishing grade 
level expectations for each s^of items. -Senior administrators identified 
these tasks as the top priority for Board-OISE cooperation and provided 
funding for release time for all Board personnel invited to participate on 
the project. The Board views these activities as an Effective mechanism to 
increase the use of its science guideline and tp meet Ministry expectations for 
local science programs. " > 

Project Activities * - 

Three integrated sets of activities were planned. The first set involved, 
the dissemination of project outputs from the first year. This set of activities 
provided for ongoing inservice for teachers and school administrators, particularly 
for joint problem-solving sessions with teachers, directed by principals with 

the aid of members of the. development committee. The data collection was 

• » " 

designed to tie in with the inservice in that it required teachers to respond 



to the manual and test items. It also provided an opportunity for extensive 

user participation in the revision of the products and in the setting of grade 

level expectations* for students. 

The second set of activities were directed toward the production of test~ 

T 

items for the intermediate division and /the expansion of the existing junior 

item pool. The first step in this process was. a revision of the skills organizer 

based on the 'responses from Science educators external to the project. ^This 

revision took the form of revising particular growth schemes, especially for 

> * 
the skill of "judging the adequacy of data collected" , and dev^lo£a*ftg growth 

schemes for skills not yet addressed ^"observing relationships in the^summary 

data" and>"using a data summarizing calculation"). The growth schemes are 

contained in chapter 3 of this report. 

The activity of developing a e test blueprint (Hopkins and, Antes, 1978) 

which" matches skills against* content involved a search of the County, guidelines . 

for exanples of fruitful inquiries which afforded an opportunity for students 

to demonstrate the requisite skills. % This .matching of skills against content „ . 

< 

was done to increase teacher and student recognition of the substance of the 
test items with familiar topics and to contribute to the integration of the 
test items with the Board guideline. The test items themselves do not requii^ 
knowledge of content: all prerequisite content will be given in the item so 
• that the item measures skill performance Alone. 

New items were constructed for each skill. The procedures used 'involved 
developing a stimulus £rom the selected context which requires the student to 
demonstrate competenpe' on a given skill, constructing a series of response 
options that describe (using .the appropriate growth scheme) how students at 
eacl\ level would behave, obtaining informal*- feedback from a few students using 
the test item with arid without response options, and revising the item using 



student- language to increase clarity. This pet ofr events thus involves a 
.replication of activities successfully completed by project participants in. 
the first year. 

The third set of activities involved field trials of new items. Workshops 



were held for science teachers in the junior and intermediate divisions. 

Participants at these sessions were introduced to the set of experimental 

skills identified in the project, the skills were, defined and examples of 

items were presented. The resulting feedback from- teachers and student reactions ( 

to the items were .used to undertake a preliminary revision of the" item pools . 

I * 

\ 

0 The item £ools are contained in Chapters 4 and 5 of this report. * , 

< ■ f « * 

•Impact of the Project - . 

The primary impact of the project will be in the Peterborough C.ounty ^ 
Bp.ard of Education in classrooms teaching science. -(The population is , • 
estimated at' 330 teachers and 7 500 student^ at .the elementary level and 40 
teachers and 800 students in graces 9 & 10.) The products of the' project vill 
give teachers a practical tool that will provide them with feedback on 
student skill development and on the effects of the science program. It will ^ 
also assist the Board with the Implementation of its science guideline and 
by extension with the implementation of Ministry of Education science objectives. 

The secondary impact of the project will be in science classrooms in 
other boards, particularly in two boards that have expressed a desire for a 
role in the project. The test items and teacher manual can be used with little 
or no modification by other boards faced with the problems outlined in the 

t 4 * 

rationale t • — 

~The tertiarV impact of the project lies in its promotion of a generalizable 
approach to curriculum development. The 12-15 members of the working group 
are pursuing an approach to skifT^velopment (known as ICPOGMU) which is 
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being applied to a broad range of curricular problems in the Board .(and not 
incidentally in other boards across the province) . Successful completion of 
the science project in year 16 will increase the . curricular skills of partici- 



\ 



parvts, and dissemination of the products will heighten suppprt within the 
Board for this appiroach to curriculum innovation, thereby increasing the 
contribution of th§ Institute to the resolution of practical problems o'f 



practitioners,. 
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* ,3. Domain' Definitions » 1 

„ Science is a method for making "sense -of the world in which we live. 
Science programs in most schools usually have three sets of objectives: we 
want to- teach students some basic facts and- concepts about the natural world? ■ 
we want to develop appropriate student attitudes ,to^rd the natural world and 
its .instigation? we want to teach students how to inquire into their environ- 
ment. This manual is concerned with the last of ^these objectives. The focus 
here is on the skills of scientific inquiry, sometimes called the science * 
processes ^or^the skills of experimental thinking. * , . . 

If we think of what a- scientist does when he is c(oing an 'experiment, we 
would'-likely come up with a list li'ke the following: ^ 

.the scientist begins by selecting a question that can be answered 
by $3aing an experiment; / j 

# he develops a plan for collecting and orgahizing information aboyt; 
* * * 

\the question? 9 - 

.he makes ^ record of his observations in carrying out the plan, 
making judgments about the adequacy of the information he is collecting; ( 

i 

< - i 

.he 'summarizes his data and draw's conclusions that answer his 
initial question? 

> e 

.'he extendatfhis- conclusions beyond the experiment to the real 

world; r ' \ % * ^ 

} .he. reports the results of his experiment to an audience. 
" Each of the activities represents an important skill area to.be developed 

■'in a science program. If we want to measure whether students have mastered 

' ■ \ 

'each of these skills, we must do two things. First ,~Ve must define as clearly 
as we can what. each skill means and provide a description of how someone .who 

. ... . ■ . r 

had mastered the skill would behave. -Second, we must develop a vaUd and. 
reliable way of testing the skill performance of students. 



-When 'it comes to defining the skills we usually think in terms of adult ' + 
perfqrmance, Wa^^ave an image in our minds of how wewould % act when demon- 

* V *' 

strating these skills. But adult performance' is not a realistic expectation for 
'a student in graded grade' S or even. .grade 10. What we have to do in defining 
these skills is describe science behaviors that would be appropriate to success* 
ful students at each grade level. Furthermore, we should t*y to describe 

\ ' - f 

behavior that would be appropriate \o students of different ability levejLs: 

we want to be able to describe^'gpod experimental thinking wheii it appears j 

.the -work 'of the low and high ability students, as weil £*s when it appears- .in 
the Work of the average student. ^Furthermore, we want to.be able to describe 
our goals' for students^ in a way that will help us to improve their performance*. 
Not only do we want to be able to say that a given student is or' is not perform- 
ing at the desired level? we also wantto be able to say what the next'step for 

.this student is. 

' * The -definitions of science inquiry skills given in this manual are in the 
form of growth schemes. These growth schemes provide a hierarchy of behaviors 
for each skill;' the*Heirarchy ascribes the performance of students at varying 
levels of sophistication with respect to -each skill. Each level in the growth 
•scheme, corresponds to an increase ^n student competence that can be achieved^ t 

'"* 

'in reasonable chunks of classroom^ time, such as a period, a week or a unit. 
Expectations for students have not been developed. Each skill section 

has a p^t showing how a sample of students scored on the items relevant to 
' the skill. Teachers are invited to set their own' standards of performance, 

basing their expectations on t!he scienie backgrounds of their students, the - 

ability of' their students and the amount of instruction in the skil^their 

students have received. 
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" When it cdtaes to measuring student performance on these skills there , *•/ 

# > 

are several, options. The growth schemes for each skill can be used as an * . > 

observation scheme for rating pupil performance. This method requires a great 

deal* of- interpretation on the part of the observer. ' A second method which is 

much less- prpblematic is to administer multiple-choice test items: this manual 

qives a bank of items for each' skill. A third method, is to give students open- 

•ended items? that is to administer .the -items 'in this manual without the response 

*t " fl - • • 

options. The written answers of students caofce anaJLyzed using the growth schemes 

* £ K * 

and by the choices given in' the multiple-choice items as examples of responses 
at each level. Of the three methods the* second is the most practical in the 
classroom situation because the itenl have already been 'developed and there are 

' * » 

scores from a sample of students frhat can be used for comparitive purposes. 



£ few remark's about the items are in order. Eaqh item tests one and only' • 
one skill. Each response option in the item corresponds to one and only one 
ievel of the growth scheme., Most of the items offer students a range of 
responses* that vary incorrectness. , There are a few items that have one correct 
choice and. a series qf distractors ..{incorrect answers) . * 

The items*-use content related to topics in the Board's science guideline 
(which in turn based on the relevant Ministry guidelines) . Therefore there ( 
may 'be an inclination to use a given item during or following instruction in the 
topic to which its content refers.- This is not inappropriate and students may. 

indeed be. more comfortable when the information contained in the introduction - 

• *.*"•* 
td/the item task is more or less familiar to them. However, it should be 

remembered that each ite* tests a skill, it does not and cann'ct .test the acquisi- 

\ , * 

tion of content knowledge .(concepts, principles, facts). . • 
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Efforts have been made to ensure that all the content information necessary 
for completion of an item is provided in the stimulus portion (the question part) . 
Any item may be used when a teacher Wishes to know about the student's skill 

level; there is no need to wait until the content topic has ±>een covered before 

* • • ' i 

administering it. ,* 

i • » * * * 

The item bank which follows cpntains an organizer that matches skills 
4T against pfcre content of the county progiram, a section =on each skill, and a final 
, Section desc^ibpmg how the items are produced." Each skill section contains a-* 

description (grbwth scheme) for the skill, a set of test items, an answer sheet 
- for the items and a summary of student^perform^nce on the items. 

» In the description of the skill an example of a fairly typical experiment 
-will be used. The diagram shows a drawing of a pendulum. A piece" of string 
with a bob on the end of it is suspended from a table and held in place. by a 
book. 1 The swinging string functions as a pendulum. 
t frafale 



* Angle o£ 
Release' 



4- Arm' 



/ 



Bob* ! 

\ ~ y % 5he Pendulum I 

v 

The key components (variables) are the length of the pendulum arm (i.e., 

*the length of the string) / the macs of the bob (the weight on the end of the arm), 

* * * 

,> the angle- of release (i.e., the angle between the table and the* arm. at the point • 

.of its release), the amount/of* forde given the arm when it is released (i.e., 

the arm can be dropped or pushed), and the period (i.e., the time required to ^ 

„ Complete one complete swing in, the bob). , Typical. experiments involve the student 



trying to determine which of these variables aff&ct the period. These 
experiments .conclude that the period of ^the pendulum is positively related 
to the length, of the arm and is not affected by other variables. 
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A, Developing A Focus For A Scientific Inquiry 

# 4 

'Developing a focus for a scientific inquiry involves the development of 
a clearly stated question or .hypothesis from a problem situation. Analysis of 
questions* tha't students pose reveals the following dimensions of growth. 

D imension s - * - Categories - 

— ^ * • 

a) number of variable's ' 0, 1, 2, or more than 2 

b) precision of causal ' ' noncausal, precausal, ambiguous causal," 
language. • . causal or scientific 

< • 

... f 

* These dimensions can be combined into the following sequence of growth. 
Examples of questions or hypotheses given at each level are from the pendulum 
experiment. % , 

Level 1: No variables/noncausal request for identificat ion of object 

' This type of question involves only a request for definition of the 
object or requires merely a labelling of parts of the equipment. There is 
no reference to specific variables and no reference to causes and effects. 
Examples of questions at this' level for the pendulum experiment include: 
"What is it?" or pointing to a part pf the pendulum, "What's that?" 

L evel 2 i No variables/ noncausal request f or definition of 'function . 

This type of question is similar to level 1 questions in that it has no , 
clearly stated variables and does .not employ causal, language . But it does 
involve a searching for some kind of effect or interpretation of movement. 
For example, "What's it (the arm of the pendulum) doing?" 'How does it 
(the pendulum) work?" _ 

Level 3 ; 1 variable/pfecausal language 

- • < 

This type of question introduces a variable in a primitive way and begins 
to grope toward caus.al language. F6r example, "Will it (the bob) go faster? 
"Will it (the bob) go slower?" In these examples the primitive variable" is 
the speed of - the bob. The student has the idea that this primitive variable 
can change in Value, but there is no explicit reference to cause and effect. 

'Level 4: 1 variable/ambiguous causal language 
— — • . ; * 4 ~ ■ • • 

Ifr this type of question an effect is specified as a variable. The cause 

of this effect is unstated and only hinted at. For example, "How can you make 

it (the bob) go faster?" , where the- speed of the bob is .the effect and the cause 

is hinted at or indirectly addressed by the how. 
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• * ' 16- • * 

Level 5 : 2 variables/explicit causal language 

Questions at this level clearly specify £ variables. One variable 
is a potential cause, the .other variable is the potential effefct. However, 
the student may focus on* a specific change in the causal variable, for example, 
"If I make the string (the arm) longer will it make a difference to the amount 
of time required to make one complete swing?" "If I increase 'the angle of 
release will the time required to make a complete swing be affected?" 

Level 6 : 2 variables/precise scientific statement 

Questions at this level differ from Level 5 questions in that the 
full range of variation in both the cause and effect, variables is being 
considered and iriore precise "scientific" language is employed. Hence the 
stydent-^t this level might ask, "Does the length of the arm affect the' period?" 
or "Does the amount of force applied to the bob affect the period." 



> Level! 1 6a ; ^ 

A slightly more advanced student may ask a series of 2 or more Level 6 
questions about th^effect of several potential causes of the same ^f feet, thus, 
"Ij6 the period affeqted by the length of the arm, or the amount of force applied 
ta the bob, orjthe-mltes* of the bob, or the angle of release?" 

Level 7 : more than 2 variables 

-Questions at this level specify more than 2 variables, but rather than 
asking about each potential cause in an .essentially separate question the student 
now links them to show that possible interacting effects are being considered* k 
A thtee variable example is "Does the' effect of fo^rce on the period depend on the 
length of the arm?" or, restated, "Is the effect of force , on the pe'riod different 
for different arm lengths?" 

Testing ; Levels 1 through 6 (but not 6a) are tested in the Junior Division. 
- Levels 4 through 7 are tested in the Intermediate Division. 
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B # Developing A Plan For Collecting And Organizing Information 

Developing a plan for collecting an&^organizing information refers to 
the mental image of the problem and its solution. Such a mental image includes 
-a set of variables .and a hypothesized relationship. This mental image is 
vety difficult to communicate *to another person; hence it is very difficult to 
measure. The mental image or framework or plan can be represented as a data 

V 

table, a graph, a set of steps in. an experimental procedure or as a' description 
of how to find out if-an expected relationship does exist. In assessing the 

adequacy of student framewoi&s the important thing is not the form in which it 

» 

is expressed but these dimensions: 
\ 

Dimensions ' Categories 

a) number o£ variables 0, 1, 2, more than 2 

b) use of control variables * no 'controls, conditions kept the same, 

systematically varying a control 
variable \ 



. . r \ 
These two dimensions can be combined into the following levels of 

* • • 

growth: 

Levqp 1 ; No variables 

A^ this level the student is essentially playing with the equipment. ^ 
He is not investigating a specific question but only manipulating the equip- 
ment. In the pendulum experiment this might iAean swinging the arm of the 
, pendulum back and forth simply because this is an obvious thing to dp with 
it. The student mi$ht unconsciously vary the angle of release or the amount 
of push given to the arm as it is released but he is really not aware that 1 
any of his actions could be related to the pendulum's period (the length of 
ti v*> the arm tajces to make a complete swing). 

< Lev^l 2 : Manipulating a variable to see what happens 

This too is a pre-experimental stage- The student is not investigating 
a Clearly defined question or hypothesis. What he does is change something 
to see it anything else is changed. The changes he tries have a purpose but 
they are not systematic. Each involves, a sirigle variable; there is 'no plan 
to measure a second, dependent, variable* (the effect) or any particular idea 
* of how that effect might manifest itself. In the case of our pendulum example 
the student may decide to try lengthening the' string {the .arm of the pendulum) 
to eee what will happen: he has no expectations of the result.; 

* 

er|c ' J9 • 
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Level .3 : Manipulating 2 variables with no attempt to keep conditions the same 

At this level the student is engaged in a genuine experiment. In the , 
case of the pendulum he might lengthen the string ( the arm of the pendulum) 
to see if this will change the amount oF time it takes for the bob to 'make » 
one. complete swing (i.e., he is trying to determine if the length of the arm 
affects the period). At this level . there^is no attempt to control other 
variables which might affect the result'. For example, the ^angle at which the 
student releases the arm of the pendulum or the amount of push the student 
exerts on the arm when releasing the arm may affect the period of the pendulum. 
At this level the student is unaware of the need to control fgr the possible 
distortion of his results by these uncontrolled factors. 

Level 4 : Manipulating 2 variables while keeping other variabl es Constant 

At this level the student is. aware that therrelationship between two 
variables might be influenced by other* factors. He attempts to deal with 
this problem by keeping these other factors constant. For example, a student 
at this level trying to find out if the period of the pendulum changes when 
the length of the arm is increased from 10" cm* to 20 cm might make sure that 
he releases the arm from the same angle and with th* same amount of push when 
the arm is 20 cm long as when the arm ie 10 cim long. 

♦ Level 4a ; Manipulating more than 2 variables in pairs 

This level is only a slight advance from level 4: it will not be tested 
in the items but it is included because it is a useful step in helping students 
master level 5- Students at this level handle questions involving more than 
2 variables by doing a series of 2 variable experiments. In the pendulum 
example a student who wanted to find out what would make the arm of the pendulum 
go faster might identify the length of the arm and the weight of the bob as 
factors which influence the period. At this lev&L the student would test for 
the effect of the length of the arm on the period and then separately test for 
th6 effect: of the weight of the bob on the period., He would keep other factors 
(such as the angle of release *nd the amount of push given on- release) the same ^ 
in all cases. • 



Level 5 :' Manipulating 2 variables while systematically varying a third 

* * 

At this le^fcl students are* testing for a relationship between two 

3i: 



2^1 stx 

variables while controlling for a third. ''The difference between this level 
and level 4 is that at level 4 students are controlling variables by keeping 
the same value of the control .variable in all situations. At level 5 students 
are controlling variables by finding out if the relationship they are examining 
ts maintained in several values of a control variable. For example , a level 
5 student, who wanted to find out if the length of the firm affects the period 
night ^determine the period when/the arm is 10 cm, 20 cm and 30 cmtfsing a bob . 
'"-that Has a mass of 1 g. He might then repeat the experiment to determine if 
the relationship between length of the .arm and the period remained the same 
when bobs having a mass of 3 q, 5 g and so forth were used. 

Testing ;- Levels 1, 2, 3 and 4 are tested in the Junior Division. 

Levels 2, 3, 4 and 5 are tested in the intermediate Division. 



* j£ third dimension, which has not been included in the growth scheme, 

concerns the student's degree of independence in selecting a framework or 

\ ' ' 

plan. At^the lowest level, the student would be ,able to. follow a plan (experi- 
mental procedure), given by a teacher or textbook. m Mote" sophisticated students 
would be able to participate in, the development of a framework collectively 
with the guidance pf the 'teacher. ^Much more sophisticated students vould be 
able to develop their own framework for an experiment after being reminded by 
a teacher that a plan 'developed for a previous experiment is relevant. Tne \/ 
most sophisticated students would' M able to develop their own frameworks With- 
out prompting from the teacher. dimension will not ^be tested in the items. 
It is offered as a way of categorizing student behaviour for purposes of class- 
room observation. 
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C. Judging the Adequacy of Data /;* , ^ „*~ ' 

After the data from the experiment has been collected there is a crucial - 
set of issues to' be addressed. Is the information pf sufficient volume, 
accuracy and re^evanc ^ to deal with the problem? The skill of- judging the 
.adequacy o£ the data involves answering these questions. There are several 

t 

distinct^dimensions to the skills +* • 

a) The dat^ collected must be re^ev&nt to the problem* That is the student 
must have coliecte4 information on the relationship of the specific variables 
in his experimental plan/ This dimension is addressed in the skill of recording 
data. T 

b) Data about the ^relationship between one set of variables should not be 

confounded by distortions -that arise by failing to control for 'the effects of 

* , .* 
Other variables that might affedt the relationship. This dimension is addressed • 

in the skill of developing a plan: in tKat growth scheme distinctions ^fe made 

I 

between plans that fail to control for intervening^ variables (levels 1, 2 and 
3)", plans that try to keep other variables constant (level 4^ and plans that 
systematically control for other .variables (level 4 5). ^ 

c) \he third dimension concerns measurement' error . All information collected 

it*- * 

in an experiment has an erroir component. What distinguishes students with 

respect to' the skill of judging the adequacy of data is the amount of error 

that exists in their data (i.e., the adequacy of the procedures used to collect 

the information) and strategies used to deal with error. 

' A sample of experimental procedures that students should be able to 

perform has been identified. .These include such things as measurement procedures, 

# - 

general control procedures 'and procedures to follow when unexpected or conflicting 
results are encountered. A series of test items focusing on the correct 
performance of each procedure has been developed. - No stages 6f growth have 
- been described. 
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' . A variety of- strategies could be used by students to deal with residual 

measurement error. In order of.' sophistication, these strategies are: ignore 
- the error (accept the. data* uncritically) , repeat the experiment several times 

(i.e. have multiple" trials of the experimental treatment), and employ statistical 

J 

» - strategies jto measure the error (e.g. compare the amount of variance between 

" trials to the amount of variance between experimental conditions) . No test 

v ' ' * : 

items }iave been developed to measure these differences in strategy. 
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D. Recording Information 



The skill of recording information, refers Ho the written records^ 
, student makes of.his observations. The task" for. the student is to organize 
- the information collected so that it is possible to see the relationships % 
.among the variables and answer the g^imental question. . That is, the 
student must fill in the information Squired. by his plan. Information can 
be recorded in a graph or in a data table. The following are the dimensions 

* i - ' 

of growth:. 



Dimensions 



a) number of variables in 
^problem 

b) use of relevant data 



' ( 



Categories 

r 

2 variables (levei ^ plan) or more than 
2 variables (level 5 plan) 

correct (all relevant data used) or 
incorrect (too little data, includes 
irrelevant data; focuses on wrong' 
reletionship or fails to cross-classify 
the variables 



• These dimensions can be used to describe three levels of growth on 

, the skill: ' 

Level j . student is unable to re cord data appropriately 

The student at this level fails to record data appropriately. .* As an 
example we might consider a simple experiment in which a group of .students 
^Sed^he effect of changing the length of the pendulum arm (from 10 cm 
r 2 nm,Tojm and 40 cm) ^n the period of the pendulum (based on 10 complete 
swings of th!*arm) . A student who is unable to record the data appropriately 
would make one or more of 'the following errors: 

a) student includes data that is not | 
relevant to the problem? in the 
example opposite the student has 
included relevant information* 
(the length of the arm and \Jie 
period) but has included 
irrelevant information as *well 

* (the names of the students i who 
released the pendulum arm) V 

b) student omits relevant data; in 
the example opposite the student 
did not record the data collected 
when the arm was 30 cm and 40 cm 

d long 

ERIC . . 



Length 
of Arm 


period . 
(10 swings) 


Person , 
Releasing 


10 cm 


10.1 S 


Mary 


20 cm 


19.7 s 


BilOf 


30 cm 


31.4 S 


torn 


40 cm 


39.6 s 1 


Tom 


Length 
'Arm 


of Period * 
4 (10 swings) 


10 cm 


10 T 1 s 




20 cm 


19.7 s 
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c). student focuses on the wrong 
relationship; 'in the example 
Opposite the student recorded . 
data relevant to the length of 
the arm and the distance travelled 
by the arm rather than data dn the 
variables given in the question 



iff 



d)* student fails to cross-class 
the data by the variables;' in^ the - 
example opposite' the student has 
produced 2 separate' tables- - one _ 
for length of *the arm and one 
for period ef the pendulum; 
becaus.e the tables are separate 
it is impossible to determine 
if one variable causes changed 
in the other ' 1 



V 



Length of 
Arm \ 



ID cm 
20 cm 
30 cm 
40 cm 



Distance Travelled 
bv the Arm 



.7 
14 
21 
28 



cm 
cm 
cm 
cm 



Length of Arm 
v 

10 cm 
, 20 cm 
:30 cm 

40 cm 

Period of Pendulum* 
(10 swings) 

10U-S ^ . 

19.7 s 
31.4 -s 
39.6 s 



*e) Btuderft fails t<* sequence the % 
£ata on one of the variables; . 
(this is rare in an experimental 
problem because the order is^ 
usually given to students); in the 

' example opposite it is difficult 
to see the relationship because 
neither Variable is sequenced . 



Length 
of Arm 



20 cm 
40 cm 
30 cm 
10 cm 



Period 
(10 swings) 



19.7 s 
39.6 s 
31.4 s 
10.1 s 



Level 2 : Student records data approp riately in a 2 variable experiment 

The student at this level avoids all of the errors listed abpve in 
level one. Both of 'these ^examples for the pendulum experiment are correct. 



Length 
of Arm 



period - 
(10, swingfe) 



10 cm 
20 cm 
x 30"cm 
40 cm 



10.1 s 
19.7 s 
31.4 s 
39.6' s 



Period ' 
(10\swings) 



40-- 
30" 
*20- 
10- 
0 



Ho 



1ST 



lo- 



ir 



Length of Arm (in v cm)_ 
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Level 3 : Student records Xjata appropriately in an experiment with more than 
2 variables * 

The student at this level avoids all the errors listed above in level- 1. 
What distinguishes this student from level 2' is that he is able; to reqord data 
in a more complex * problem. The following table and graph a*e alternative? way£ 
of recording information in an experiment to find out if the affect of the 
length of the pendulum arm on the period is influenced by the mass >of the Bob. 





Period 


(10 swings) 


in seconds'* 






Length 
c^f Arm 


1 g bob 


2 g bob 


3 g Sob 






10 cm 
20 cm 
30 cm * 
* 4 0 cm 


11.4 
• 20;3 
29.8 
40.2 


10.1 • 
19.7 
♦ 3± /4 
39.6 

i 


9.6 ' 
19.9 
30.4 
41 /6 # 


• 


* 


< —J 

Period 
L (10 swings) 5Q Q _ 

(in s) 




r 


• 


♦ 



40.0 — 



39.O 



20. 



10*0 



40 cm arm 



— • Jo cm arm 



— — f. 20 cm arm 



19 



10 cm arm 



29 39 
Mass of bob £in g) 



\ 



Testing : Levels 1 and 2 are tested in the Junior Division 

" Levels 1 and 3 are tested in the Intermediate Division 



i 
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Growth Scheme for Observing Relationships in Data 

Observing relationships in data in an experimental problem^ involves the 
examination of previously developed ,data tables ox graphs to find trends in % 
*the data. The task is to determine whetji^r there are relationships between the 
variables in the study. This skill is very closely 'linked to the skill* bf 
concluding; 'it describes the capacity of the student to process information- 
It helps diagnose the difficulties of students who are unafele to draw appropriate 

conclusions.' The dimensions of the skill of observing relationships are: . 

<* 

Dimension Categories of Growth 

a) number of cases used * a. limited selection or all the cases 

* o 

b) amount of information about each 1/ 2 or 3 variables 
case used ■ * 

eyeball sc^tftiny or computational 

c) sophistication of strategy 'used strategy 

These dimensions can be combined into a growth scheme which will be described 
using an example of data collected in an experiment involving marbles rolling 
down a ramp. \The first 5 levels refer to a sitople experiment in which onty 2 
variables ate involved'/ The sixth level requires additional data fbr a more 
' complex, problem concerning 3 variables. * 







Distance Travelled 


Mass of- Marble 




by Marble 


l g 


1st trdal ' 


12 cm 




2nd trial 


14 cm 




3rd trial 


11 cm 


2 g ' 


1st trial ( 


17 cm 


* / 1 


2nd trial 


* 16 cm 


\ 


.3rd trial 


19 cm 


• 

3 g . 


1st trial 


24 cm 


'2nd trial 


22 cm 




3rd 'trial 


23 cm 



• f 



Level I t ' Limited selection of- cases/1 piece of information • 

» * « * * 

' The student at this 'level tries to* observe relationships by considering 
the information 'about 2 variables provided • for a single case. For example, the 
student might look to see what" happened with one of the marbles, for example, 
the 1 g. Even though he has/ information about 3 trials With this marble he. 
will not be able to observe ^ny relationship because he looks at only one mass. 
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Ijevo l 2 : • Limited 'selection of 2 extreme cascs/2 nie ces o.^ing.or ^tion about each 

The student at this level selects the two cases which have the highest 
and lowest values on one of the Variables in the study. For example, a student 
might pick out the longest distance (24 cm) and the shortest distance -(11 cm). 
Since the longest distance is produced by the biggest marble (3 g) and the- short- 
est distance by the smallest marble (1 g) he might decide there is a relationship 
between<mass ofM:he marble and distance travelled. 

Leyell: Limited selection of a few cases/2 pieces o f information c.-hgut_gach 

. "J 
The student at this level trier, to observe relationship by- considering , 
the appropriate information about a few cases arbitrarily chosen. For example/ a 
'student might focus on the second trial in each set and try to determine if the 
distance travelled increases as the mass of the marble increases. This student 
ignores the o£her cases in the data table. , , \ .\ 

. ♦ . , 

' Level. 4 : All cases/2 pieces of information about eac h/eyeball scrutiny 

■ ♦ 

The student at this level uses all the cases. The cases are/grouped . * 
on one variable : the student looks down the column for the other variable to 
see if the same order or pattern exists. If there is a consistent pattern he is 
able to determine if there is a relationship between^the two variables. For 
example, the student at this level might observe that, the distances travelled tend 
to increase between each group. Since the -mass of the marble increases between 
each group, he might observe that there is a relationship between the marble s mass m 
and distance travelled. 

Leve! 5: A ll cases/2 pieces of information about each/com p utati onal strategy 

The trouble with the level 4 method for observing relationships is that 
deviant cases in the pattern*, or weak relationships, make it difficult to observe 
the appropriate relationships. The student at level 5 calculates averages for each 
^set of cases and then observes if there is a relationship. For example, a student 
might calculate that the average distance the marble rolls increases (12.3 cm, 
17 3 cm and 23 cm) as the mass of the marble increases (1 g, 2 g and 3 g) . More 
sophisticated computational strategies aire appropriate for the Senior Divsion. 
A student at this level might also select median cases. 

Leve! 6 . ^ All cases/3 pieces of information about each/eyeball scrutiny 

' This level requires additional dat'r~for~the third variable. In the 
example provided, the data for each set of three trials has been averaged. 

■ Height of Average Distance Rolled 
Ramp . 1 g marble ■ 2 g ma rble 3 g marble 

10 cm 20 cm • 40 cm ' • BO cm . 

15 cm * 30 cm 60 cm 120 cm 



' 20 cm 



40 cm- 80 cm. 360 cm 



EMC . 28 
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A student at this level might be trying tc* «f ind out if %ne variable affects 
a sepond* variable while a third variable is- systematically altered. For example, 
does the mass of *the marble affect the distance rolled when the height of the 
r$kp is varied. A student at this level would examine the data for the first 
row of the table. He would find that when the ramp is 10 cm .high , the distance 
rolled increases with the mass of the marble. Then -he would examine the^ second 
row of the table and observe that the distance rolled increases with the mass 
of the marble when the ramp is 15 cm. Then he would examine the third row of ^ 
the' table' and observe the same 'relationship- He would "summarize his observations 
by saying that the mass of the marble affects the distance rolled when the 
, height of the ramp is changed. 



. Testipg ; Levels 1, 2, 3, 4 are tested in the Junior Division. ■ . 

Levels 2, 3, '4, 5 are tested in the Intermediate Division. 
Level °6 is tested in the Intermediate Division. \ 



r 
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t F. Drawing Conclusions 

" The skill of drawing conclusions is extremely close to observing * 
relationships. Drawing conclusions is the skill of interpreting relationships 
and relating that interpretation to the focus or hypothesis *of the experiment. 
Conclusions reached apply -to the experiment only and are therefore stated in 
the past tense. The major dimensions of the skill are: 
Dimensions * ' . Categories 



4 



(a) number of ; variables in* the relationship 2 or more than 2 - 

(b) direction of relationship positive (direct) or 

negative (indirect) 

(c) nature of relationship ' ^ """^linear ot curvilinear 

(d) size of relationship' .' " ratio or nonratio 

■ These dimensions can be combine! into the following sequence of growth? 

Level 0: Identifies incorrect conclusion 

" The student at this' level simply states an incorrect conclusion. 

j . , 

The basis for his error is l'ikely to be uncovered in the previous skill concerted 

/ * # 

with the procedure used to pbserve relationships in data. 

level 1: Discovers two variables were related ^ 
The student at this level discovers that two variables were related 

but does not specify the nature of the relationship;: for example, "changing the 
^ength of the arm affected the period of the pendulum." ' 

jjefeM* Identifies positive or negative relationship between two variables . 

At this level/ the student identifies a relationship between two 

variables and specifies* whether the relationship was positive or negative; 
.. / & ' 

for example, "increasing the length of the arm increased the period of the 

j St ' * 

. pendulum" or "the period was positively related to the length of the arm." 
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Level 3: D iscovers 3 variables arc related (pairs of main effects) 

The student at this level has completed an experiment in which 3 
variables are involved but his conclusions treat the variables in separate 
pairs. For example, a student who has done aft experiment" involving plant 

growth might conclude that the height of plants wa^ positively^elated to 

v t 

the amount of sunlight they received and the height of plants was positively 

m 

related to the amount of water they received. ^ 

Level 4: Discovers 3 variables were related (main effects and interactions) 

At this level the student has completed an experiment in which 3 
or more variables are involved*and his 'conclusions concern the interaction of 
all 3 variables. For example, "the period of the pendulum was positively 
related to the length of the arm regardless of the mass of the bob" or 
"the effect of increasing the amount of water and the amount of sunlight on 
the growth of plants was greater than increasing either water or sunlight alone." 

^ Level 5 : Discovers non-linear relationships between 2 or more variables 
At all previous levels the student was making conclusions about 
linear relationships; at this level he discovers non-linear relationships. 



> Length*/ 30-- 
of Arm, 
(in cm) 20-- 



\ 




tf) 15 20 25 30 



Period (in sec.) 
Linear Relationship 



Height 
of 

plants 
(in cm) 1Q 




t l!o lis 2.1o 2i5 3:0 3.'5 



Amount of water .(in L) 
Nonlinear Relationship 



Note* Advanced levels can be identified at each of Revels 2, 3# 4 and 5; they- 
• describe 'the student who is able to add an additional piece of 
information by 4 quantifying the relationships that were found. For 
• example, an advanced level 2 student might conqlude, "When the length* 
of the a#n was doubled the period was also doubled." 31 
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Testing: Levels 0, 1,2 and 3 are tested in the Junior Division 

Levels 0, 2, 3 and 4 are tested in the Intermediate Division 
Level 5 is not tested. 
♦ The advanced levels of levels 2, to 5 are not tested. 
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• G> Generalizing/Extrapolating/Predicting About Pro bable Results' in New Situations 

9 

This skill involves using the conclusions of an experiment to makestate- 
,} ments about what is expected iir events of a similar nature , now or in the 

future. Thus a student may use the results of his inquiry to draw conclusions , # 
about not only repetitions with the same conditions as his experiment, but 
about conditions in the real world (grandfather clock pendulums, as well as 
weighted string pendulums) or 'to predict, based on j£ie relationships he has 
discovered, the probable outcomes with other 'values' of the factor he has tested 
(for example, pendulum lengths that fall between the lengths he used, or that 
are longer, or shorter than any he used) . - _ 

The point of experimental trials of possible factors which make a differ- 
"ence to things of interest is, pf course, to be able to make -such general or 
inclusive statements or to predict what is likely to happen in future real- 
world happenings'. Students are encouraged to actively seek contexts in which 
) their. results apply and to use correctly .the facts of the relationship they 
have discovered in these new contexts. It is also . important, however, that 
they learn to. assess whether the same kind of results are probable, and if sp 
> how probable., as . the conditions of the new context and the values of the factor 
which has been found to make a difference grow less similar to those of the 
experiment. 

Two, dimensions are involved: . i 

- « 

a ) Correct Use of Discovered Relationships 

The first 3 categories of this dimension are concerned with two- 
. variable (the factor' making a difference and the factor affected), straight- 
line (as .the factor making a difference increases or decreases the factor 
affected shows regular increases or decreases) relationships . (as in the 
diagram in Fig. 1) - 
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Pendulum 
length in 
cm 



40 -- 

20 -- 
10 -- 



0.'5 0^75 1.60 0 ' 

Period length in seconds 
Fig. 1 

The child -who. has moved beyond an inability to generalize at all to the 
earliest level recognizes oniy that the effect should be operating in the 
new context (the first factors making a difference to the second one); later 
he can specify the direction of the difference (that increases in one will 
increase or decrease- the other;) ; at the third level he can use the facts of the 
experimental outcomes to calculate how much these increases or decreases 
should be. 

The final two categories have to do with more complex relationships. 
.The first. of these is concerned with relationships that are "curved" rather ^ 
than straight lines (that is, if values of" ' the two factors were plotted on a 
graph there would be changes in the direction" of the line , produced. (As for 
example, in Fig 2). With these effects, then, the direction of the effect can 
vary wittfthe amount of the factor that makes a difference. At the final 



i3x 



C7~ 



Plant 
Growth 
per wk 
in cm 
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7i'o 20" 3b 5 f o e'o J> e'o s'o 100 

Amount of Water per day in ml 
Fig. 2 
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level, students are- learning to deal with effects produced by a complex of . 
two or more interacting factors when generalizing or predicting what happens 
in situations beyond that of the experiment' itself . 

b) Assessment of Probability^ 

This dimension is ^fleeted in the developing ability of a student 
to be critical of potentially appropriate new contexts in which to apply his 
findings," and to modify his generalizations or -predictions accordingly. ' Thus . 

i * 

the younger stu^nt is apt to feel he has discovered a truth that applies 
indiscriminately to all places and at all ^imes . , "With .increasing maturity 
and experience he enters a transitional phase where he may doubt the applica- 
tive his results when the contexts, or^he values of the. independent variable 
(the factor that' makes a difference) are very different from those of his 
experiment. Finally, he reaches a mature level where he is 'critical of -each 
new context and actively assesses ea<Sh in terms of the probability that a 
"discovered relationship will hold., The difference • in this student is that How 
he searches for -factors in the new context that o C oUld alter the 'results... When^ 
doing this he will consider both the conditions (same as the experiment, 
different but so similar they may be placed in the same class ^and different . 
because of the presence of other factors which place class membership in 
question) and the values of the independent variable, ^which may be the same 
as those tested, different but with^n'the range tested, pr either a small or 
large an^nt greater or lesser than 'any of the values about which information 

• t " ' / 

has been discovered) . 

These two considerations may be placed together to form the following ^ , 

tabltf: . 
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Values Of The Independent Variable 



Conditions 



Larger or Smaller Than 
Tested Values 



Same as 
tested values 



Within the 
tested range 



^By a small 
amount 



By a large 
amount 



Same as 
experiment 



Real-world 
but same 
class 



2 or 3 



3 or 4 



Different 

class 

(other 

factors 

plresent) 



3 or 4 



» 3 or. 4 



3 or 4 



3 or 4 



Obviously the probability that the relationship holds' will decline as 
one proceeds from the upper left-hand cell, which describes an exact repetition 

of the experiment, to the lower right-hand cell yhich describes a situation with 

I ' ' J* ' / 

both- similarities and differences. in the condition? and with values of the 

independent variable which. differ 'greatly from those for which information exists, 

The numbers in the cells are attempts to categorize (fairly roughly)^the prob- 
^S < 

ability of predictions b^sed Cn the discovered refationship, given the situations 
$ described by each cell, as follows; 

* ** 

1 = almost certainly .true _ 

2 «= probably troie 0 , 

3 « may or may not be true I 

4 ■ unlikely to be true 

Thus in the upper' left-hand cell the only differences* one fould expect ' 

• . * * 

would be-due to small errors in measurement. Continuing through the cells of 

4 the table, repetition of the experiment (fe.g. uses weighted strings for 

pendulums) or essentially of the same class (e.g. a grandfather clocjc) , it is 

probable the* relationship would v b£ .unaltered. ' However, if the values of the 

Independent variable differ, especially by a large amount (e.g. a pendulum 

q several metres in length when the longest one tested i*s,40 cm) the probability 



would be assessed as somewhat reduced by someone who has no other -information 
about pendulums. When there are new factors in the conditions (e.g. the grand 
father clock -sits on a tilted table or floor) predictions would be "may or may 
not be true" or are "unlikely to be true" depending on what is known about the 
probable effect these other factors would have. 

The two dimensions, "correct use of the relatjidnship" , and "assessment 
of probability" may then be summarized as follows: 

Dimensions Categories # 

a) Correct use of relationship . Effect with no direction or amount; 

.positive or negative effect with no 
amount; positive or negative effect 
. with amount; effects that vary in - 
direction wit^i amount; complex effects 

b) Assessment of probability No differences among situations; 

extreme differences assessed; all new 
* * . " situations assessed 

These dimensions can be combined into the following levels: 

• • 

Level 0 : No new situations oidentif ied 

Level 1 ; * Equally probable, effect expected in all situations 

i 

The student at this level is aware, for example, that the length of 
the arm affects the period but is unable to predict the specific effect,- in * 
a new context such as fe real grandfather clock, of lengfJiening or shortening 
the arm. Further, he would ascribe the effect to any swinging arm, whatever 
the circumstances. * 

Level 2 : Correct direction of effect expected with equal probab ility in all 
but very obviously different situations 

At this level the student is able to correctly predict the direction of 

the effect in other situations. When applying the~results of the pendulum 

experiment to grandfather clocks, for example, the student would realize that 

lengthening the arm will lengthen (not shorten) the period. He can also 
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correctly apply the direction of a negative relationship) I On his own, how-* 

ever, thfc student does not differentiate among most situations, expecting the 
• v • 

relationship to exist with equal probability in all but 4 very different 
circumstances (such as, perhaps, a grandfather clock ona" tilted or uneven 

floor) . , 

* » 

I^vel3: Correct direction and amount of effect expected with* equal probability 
in all but very different situations *• 

At this level the student dan Use the data of the experiment to correctly 

determine the size of the expected effect, as well as, its direction. He still, 

-however, fully expects the relationship to hold for all but very different 

circumstances. 

Level 4 ; Correct direction and amount of varying effects expected with differing 
probabilities depending oj^ circumstances » 

" TlSe stud&nt at this level can correctly apply more complex relationships 
where the amount , and direction of the effect can vary depending on the strength 
of the factor which prdfluces it (as, for example", in the relationships of water 
or fertilizer to plant growth). 

The big difference in\tudents at this level, however, is their awareness 
of the variations in probability that the same result will be found in new 
contexts. Such students take Unto account, ds was described, above, both the 
conditions (is the new context \ toember of a the class of conditions to which 
the experimental conditions belong or are there new variables present which 
affect its class membership) and the values of the variable about which the" 
prediction is made. . . 

* Level, 5 : Correct direction and amount of complex, 2 or 1&re variable effects 
1 ' expected with differing probabilities depending on circumstances. 

This level describes the individual who can deal with effects that are 

determined by interacting factors when assessing how his results apply beyond 

the experiment in which they were discovered. Thi<5 student al^o assesses the 
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"* — " — 

effectf of -differing circums tar ices and modifies accordingly his estimate of 



the probability that the relationship 



will hold. 



Testing " 

— -— *' * 

Although the 2 dimensions have been combined when describing levels 

they are tested separately. 

For dimension (a) - Separate /items with sub-items each containing a correct 
• response/and a set o'f distractors are provided for each 
of levels' 2 (junior), and 3 (intermediate) (levels 4 and 
5 a^e not tested) . Students who fail level 2 are assumed 
'to be at level 1 or lower. Students who fail level 3 
should be tested with the next lower level* ^Students who 
' * pass-level 3-^are assumed to be at least at this le'vel. 

, ' / 4 ; 

'For dimension (b) - Students who pass the' items provided for this dimension 

'are assumed to be at learft'at level 4 of the growth scheme 
with respect to this dimension. , Students who fail are 
assumed to be below level 4 on -this dimension. This 
dimension is jtested i$ the intermediate division > 



ERIC 
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4. Junior Division Item Pool 



The items have been grouped in terms of skill, using the same sequence 
— — „ * ( 



that was followed for the presentation of the domain definitions (growth 
schemes) . f — ^ 
In each case a marking sheet precedes the items. 



A* QUESTIONING - Junior 



Answer Sheet 



Items 



Level X ■ Level- 2 Level 3 Level 4 Level 5 



L.Ramp 



. a 

0 



2* Sound 



* f 



3. Bicycle 



4. Shadows (a) 



5. Shadows (b) 



6. Magnets (a)' 



f : 



7. Magnets; (b) 



8. Solutions 



b 



9. Plant Require- f< 
ments - Fertilizer 



10 Pendulum 



a c 



11. Water arid HsfE: 
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Questioning 

♦ 

1. Ramp 



4Q 



Junior Item 



4 



Mary built a ramp using a board and some books . She wanted to use it to roll 
marbles down the ramp onto the floor.. Mary had several marbles of different 



size • > 



.Marble 




Height 
of Bamp 



Floor 



istance Travelled By Marble ~^ 



Directions* Suppose Mary wanted to experiment with her equipment/ 
Which would be the best question she could ask? 

' Circle the letter of your choice. * 

(a) How can I make the marble roll further? 
* • 

^ (b) What will the marble do? - . 

* (c) iftiat is' the ,name of this equipment?' 

* > 

> *' (d) Does the size of -the marble affect the distance it will travel 
across the floor? * f 

. ' (e) v CanvaT'make the marble roll further? 
C • • , 

• ' '. s 

(f ) Would, the marble roll further if it was bigger? * 



ERIC 
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Questioning 
2. Sound / 



ffhere is a glass' jar with sortie water in it. 
/alass 



* • * * . 41 

Junior Item 

/ i 

If you strike the jar with a * 



/glass rod It makes a sound. v 




2 



• Directions: Suppose you wanted to experiment with this equipment. 
Which wou^d be the best -question to ask? 

Circle the letter of your choice. 

* • 

\ i 
(a) What should I do to get different sounds? 

I 

. i 

i 

^ (b) Which musical note is the sound? 



(c) Does the height of water in the jar. affect the pitch of the 
sound it m^kes? \ _ * ! 



(d) What can I do with the bottle and rod? ' 

' . • • - I 

(e) It I put more water in the jar can I get a different sound? 

(f) Can I 'get different^ sounds with the bottle and rod? • J ' 



9 

ERIC 
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Questioning 



Junior Item 



3.. Bicycle 



/' 



John was visiting*his uncle. There was a unicycle wheel like the one in the 
picture stored ^n the garage. ^ He got it out to look at it. 



/ 



Unicycle 
Wheel 




Directions: Suppose John wanted to experiment with the wheel. 

Which would be the best question he .could ask? 

' / * " 

/ * . circle the letter v of your choice* 



(a) 



Does the nuitoer ofi spokes in the wheel affect the weight it will hold? 



(by What kind Of thing 1 can that be? 

/ " 

(j) Can just little people ri^^J^i the wheel? 

/ 

(d) What can you ao with this strange wheel?. 



I Je)- If you put in more spokes' will it hold more .-weight? 



f. (£) x,How can you make the wheel hold heavy people?. 
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9 Junior IfceflT 

4. Shadows (a) * 



Questioning . 



Carole takes her pup,, Kelly, for *a walk at night. She carries a flashlight. 
Sometimes they walk tSwards a yard with a high wall around it. When the pup 
sees his large shadow ahead of him on the wall he gets frightened and turns 
back. So far Carole has not made him go any closer to the wall. 



i 



flashlight 





toy dog 



'Directions: * Suppose Carole had a flashlight, a screen and a toy dog.- 
If she wanted to do ah experiment which would be the best 
question for her to ask? 

Circle the letter of your choice. ~~ 

0 

♦ (a) What is a shadow? 

« • 

(b) Can I make a shadow smaller? 

(o) If I xjve the dog cloker to the screen will the shadow get smaller? 



\ 



'(d) What does a shadow do? 

* i 

* t - - • 

(e) Does the distance of the dog from the screen affect tlie si ? e of the 
• j shadow? 4 . . 



{£) • How can I make the shadow smaller? 



J 

screen 

and^ 

shadow 



V 



Questioning 

5. Shadows (b) 



Junior Item 



Heather watches her shadow when she walks home at night from her friend's 
house. It -changes* as she -''gets closer to the. light on the corner. When 
she w.alks away from the light it changes again. Heather is puzzled. 



/ * light * 



/ 




Shadow 



Directions.: Suppose Heather put" a light on a stick in a dark room. & 
Suppose she used a paper doll to be herself.- If she - did 
an experiment', which is the best question for her to ask? 

* 

Circle the letter of your choice. 



(a) What does a shadow do? * 

(b) I wonder what* a shadow is? >• 

(c) Can the length of the shadow change? 

(d) Does the distance of the doli from the light affect the * 
length of the shadow? 

. * 1 ■ ** 

(e) If I move the doll' closer to the light will the shadow 
get shorter? % • 

.{£) How can I make- the length of the shadow change? 



Questioning 



Junior Item 



6. Magnets (a) 




Gerry has some bakmagnets of different- sizes, ifevalso has) 
of? steel of different masses. He is lifting the masses with 
His friend Steve wonders what he is trying to do. I 



me pieces 
th J the magnets. 




Magnets ' 




Masses 



Directions: Suppose Gerry said he would try and answer a question for 
Steve by doing an experiment. Which question do you think 
would be best for Steve to ask? 

Circle the letter of your choice. 



' (a) Will the little magnet attract the masses? 

: ■ " . , u 

(b) Is the size (of the magnet related to thTTfiass^f the 
object it will attract? • 

<c) Do you need a larger magnet to.attract the larger, masses? 
(d) What do you call ypur equipment? , 



r 



(e) What are you doing with your ^equipment? 

(f ) fcow do you attract the largest mass? 
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Questioning 



Junior «Item 



7, Magnets (b) 



Andy's teacher <made an electromagnet by wrapping a wire around a nail. 
•To power the magnet, she attached both ends of the wire to a battery. 
She pould add another battery to the circuit each time she wanted to 
increase the power of the magnet. She also had a number of steel masses. 




more batteries 




.electromagnet 




masses 



Directions: Suppose the teacher said she would try t& answer a question 

for the class by doing an experiment. Which one do you think 
is best? 

Circle the letter of your choice. 

(a) How do you make the magnet pick up more mass? 

(b) "Can the electromagnet pick up all the masses? 

(c) Does- the amount of pow^r in the circuit af f edt the mass the 
magnet can pick up? . 



(d) What can you do with an electromagnet? 



/(e) What is an electromagnet? 

(£) Will the magnet pick up more' mass if you add a battery 
to the circuit? 



EMC 
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Questioning 



47 ' 
Junior Item 



*8. Solutions * *. * < . 

Tim's teacher had a jar with water in. it*. "'She kept adding salt to the water 
k and stirring it until it dissolved. After a while no more salt would dissolve. 
It settled on the bottom of the j air. * 

She also had a stand that would hold the water jar and a candle that would 
fit under it. - - 



Jar of Water 



r 



Salt 



r 




Stand and Candle 



Directions: Suppose the teacher asked the class if they had questions 
that could be answered by doing an experiment. Which is 
the best question for Tim to ask? 



Circle the letter of your choice. 

(a) If you warm the water will more^salt dissolve in it? 

(b) What can you do- with the salty water? 



(c) Can you make more salt dissolve in the water? 

.4 ■ 

(d) ' Does the temperature of the water affect the amount of water 

that will dissolve in it? * ". 



(e) How can you make more salt dissolve in the water? 



.(f) Do you call the liquid in the jar a salt solution? 



0 * 

EMC 
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Questioning 



Junior Item 



9. Plant Requirements 
Fertilizer 



Andy wanted to grow E#me tomatoes ? He decided to stairt'tfcem indoors in 
a pot* He was told he should add fertilizer to the -pot,. , 



•Directions* Andy wondered about fertilizer.. If Andy wanted to do an 
experiment, which would be the^best question for Andy to 
ask? 



Circle the letter of *your choice.. 



(a) What is fertilizer? 



'(b) Can the plants grow faster?' 



* (fc) , What <is the fertilizer supposed to do? 

(d) Will the plants groW ? faster if* I give them fertilizer? 



^ r 



* (e) How does the araeuat-of fertilizer affect the growth df the plants? 



(f ) How can we make tfie plants grow faster? 



Questioning 



7. 
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Junior Item 



10. Pendulum 



»: .Si- 



Bill noticed the grandfather clock- in the hall wasn't keeping good time. 
It was always slow. He wound it oip but it still didn't keep good, time. 
His dad told him tfte pendulum must be off, 

j 

Directions: m Bill taught of a lot of questions. If he wanted to do an 
* experiment, which is the best question for him to ask? 

Qircle-the letter of your choice. 



(a) Why does the clock need a pendulum? 

* 

(b) What is a pendulum? 

(c) Can the pendulum be made to go faster? 

- X 

(d) Will the pendulum go faster if I move the weight up and make K 
the arm shorter? . 

* 

(e) What 'can I* do to the, pendulum " to y make it speed up? 

» 

(f ) Will moving the' weight up or down the a£j#af f ect how v f ast 
or slow the clock runs? 



Questioning 



Junior Item 



) 



11., Water and Heat 



Gary was at the YMCA on Saturday. After a swim, he decided to go to the 
sauna* He" had never been in a sauna. A man poured some water on some 
rocks at one end of the sauna room and the room got all steamy. 

Directions t Gary wanted to understand what had happened. If he wanted 
to do an experiment, which is the best question forhim to 
ask? * 

.Circle the letter of your choice. 



(a) Can I make more steam? 



(b) Does the temperature of the rocks affect how much steam I get? 



(c) What is a sauna bath? 



(d) If I make the rocks hotter will I get more steam?i 

(e) What do I do to make more steam? 

(f ) What does the water on the rocks do? 
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B. DEVELOPING A, PLAN - Junior Level 



Items 

1 . Reflection 

2. Solutions 

3. Conducting Sound 

4. Shadows 



Answer Sheet 



Level 1 Level 2 Level 3 Level 4 



5. Animal Coverings - feathers b 



. c 



*b 



a 



J- 6. Pitch, of Sound 

1. plant Requirements 
8. Mass and Weight 



r< c 



3. Bicycle (a) 
10. Bicycle (b) 



ERLC 
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* „ * . Junior Item 

Developing A Plan 



1 # Reflection 

Molly was sleeping outdoors on a camping trip with her friends. Just before 
she went to sleep the moon came up. She could see their knapsacks in a row 
nearby. . One or two seemed much clearer than the others. She even thought 
she could see the grass in front of them more clearly. . 

Back' at school she asked her teacher about this. He told her to get four • 
sheets of "paper, one white, one orange, one green and one black. He toJfl 
her to get also a,small candle in a holder. 

Directions:' Here are some 'ideas .about what Molly could do with this 
equipment. Which one do youthink. is best? 

Circle th§ letter of your choice. 



(a) 



(b) 



(c) 



(d) 



Cut the sheets of paper into small squares. Glue all the little squares 
•to a large sheet. Mix up the light and dajk colours to make a Pattern. 
Hang the large sheet on the wall. Light theVcandle and turn out all the 
other lights. See if the pattern looks nice In the dim light. Make 
another one to see if you like it better. . • 

Tape one of the sheets of paper to a wall in a large room. Put a little 
table beside the wall under the paper. Put some things on the table. 
Light the candle. Put it on.a table in the middle of the room. Then . 
turn out the lights. See how clearly you can see the table and the .things 
on it. Repeat with each of .the other sheets of paper. See if there are 
any diffe rences in what you can see, 



Hang 'the 4 sheets of paper in a row on a wall in a 4arge room. Light the 
candle and turn out' all the other lights. Hold the candle in your hand. > 
Look very carefully at each sheet of paper one at a time. Move the candle 
'up and down, and back and, forth. See if you -can notice anything about the 
different papers. See if you can notice' anything near the papers. Tell, 
your' teacher everything you saw. 

Put the candle on a table in the middle of the room. Put a ball .on^a table 
against a wall. Pile a few hooks in front of the ball to shade it from 
light from the candle itself. Tape each sheet of paper, one at a time, in 
the same place on the wall above. Light the candle. With each sheet, 
turn out the- other lights. Stand to one sidetfin the same place and see 
$if you can see the ball better with one paper or another. 



Developing A Plan 

» 

2. Solutions 



Junior Item 



Dave and his brother emptied' the salt shaker in a glass of water one day. 
They stirred it, but a lot of the salt wouldn't dissolve. It settled on 
the bottom of the glass. They left the glass on the windowsill and werft ^ \ 
out to play. When they came back • the sun was shining through the window \ 
on the glass. They' stirred it again and now all the salt, dissolved. 
-Dave wanted to learn more. His mother gave him some empty jam-jars and a 
box of salt. <• 

Directions: Here are some j^deas about what Dave^ight do with this 
equipment. .Which one do 'you think is best? * 

< 

. circle the* letter of your choice. v § s , 

Put equal amounts of water in each jar. Each jar has a different tempera- 
ture. Measure* the temperature of the first jar. Add 5 mL of salt and 
stir it. Then add another 5 mL and stir. Keep doing this until.no more 
salt will dissolve. * Then do just the same things* with the other jar,s. 
See in which temperature the most sal't dissolves. 



(a) 



(b) 



(c) 



(d) 



Y ■ 

>e phe c 



Pill each jar with water from the tap. Sometimes use ^he cold water tap. 
Sometimes use the hot water tap. Sometimes mix hot and cold water. Take 
the temperature of the water in each jar if .you want. Slowly pour salt, 
into each jar. Stir it as you pour it. Watch carefully to see what happen 
as^you pour arid stir. 

Fill all the jam jars with water from the. tap. Maybe you could use one 
jar to catch the water and pour from it into the pthef jars. Be careful 
not to spill 'water on the floor. Pour some salt into the jars. Stir 
them or. 'shake them. Do this carefully. Taste/the water in each jar % 
Keep adding more salt until it's al\ gone. 

Pill some jars -with water from' the^cold water tap. Fill some from the 
hot water tap* Fill some "with. half hot, "half cold water. Take the - 
temperature of each jar if .you -like. Then put* some salt, a little bit 
at a time, injeaclf jar . * Stir each time you do this. See how many t^mes 
you can add salt to each jar. See which one tastes saltiest. 



Developing. A Plan . • , Junior Item 

* 

t • * - • 

3. Conducting SQurid, < v , 



# « 



(a) 



When Sandy was swimming underwater one day at the lake she heard a motor 
boat". . It sounded different than from shore. She wondered about sound through 
air, water or solids. One day she got into the 'bathtub to find out more. She 
had a tuning fork to make a -sound and she asked her sister to help her. 

' " - i ' • 

Directions: Here are some ideas about what Sandy could do. • , ^ 

| . Which one is best? . . 

Circle the letter of your choice. ' ' ,' 

Get in, the bathtub. Get her sister. to practice using'the same force each • 
time she .strikes the fork. 'Get her to strike 'the fork in the air, or 
under-'the water-, or along the side -of the tub, or along the wall. Listen 
sitting up in the tub, or lying^ underwater , or with her ear against the 
side of the tub or the wall, wherever her sister strikes the fork. See 
if the sounds are different. Make. sure her sister uses a ruler. so the 
•■'fork is always, the same distance from Sandy's ear. * 

Get' in the bathtub with her 'sister. .Put the tuning fork in their little 
brother's toy rubber boat. Bang* the 'tuning fork while .they push the boat 
back and forth in tifae water. Maybe the boat will sink; If it does the 
"tuning fork will hit the bottom of the tub. Put her ear down in the water 
very quickly so she hears the sound coming through the water. 

Get in the bathtub. Get her' sister to strike the tuning fork with a spoon. 
Get her to do this several "times. Listen first sitting up in the tub. 
Then listen with her head underwater. Then listen with her ear against 
the side Of the metal 1^ab. Then listen with her -ear against the wall. 
Do this many times to be sure she's done it right. Listen carefully each 
'tiine and see if the sound is different. 

Get in the bathtub., Get her sister to' stand different places in the bath- 
room. Get her to strike the tuning fork with a spoon. Sometimes put her 
head underwater and listen to 'see 'what happens. Get her sister to take, 
a turn in the bathtub. . Strike' the tuning fork and let her sister listen. 
Try to think of different things to do to see what happens. 



(b) 



(c) 



(d) 



Developing A Elan a 



4 . Shadows 



\ 
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Junioj? Item 



Christine walked home one* night from her friend's house. There was a street- 
light on the corner. As she got closer her shadow seemed to change. It changed 
again when she passed the light and moved further away ffcom it; She wanted to 
learn more about this. « „ 



This -is the' equipment she^fet. up in a dark room, 



^z~~y) metrestick stuck in sand t/ hold 




flashlight tied to metrestick 



Directions: Here are some ideas for, what Christine might do with her equipment. 
. . ^ Which one do you think is best? 

^ 9 4 

* r 

Circle the letter of your choice. 



(a) 



Stick the little ruler in the sand. Measure how far away from the metre- 
stick it is. Also measure how long* it's shadow is. Then move the little 
ruler far the* away from the metrestick* Measure how far away it is this^ 
* time. Measure how long the sha£ow r is now. Do this many tunes until she's 
sure she's- doing it right. > 
«, . . - 

(b) . Pretend the littfle ruler is' herself walking home at night. Make it move 
* slowly towards- the light or away from the light. Or make it move quickly 
if she^ wants. Or* do anything else she .wants. Pay attentiqn very carefully. 
Watch to se^h^khappens to the shadow from the, little ruler on the surface 
of the" sandT% ft-* 



(c) 



Make the sand very level. Draw a straight line in the sand across the sand- 
box. Place the metrestick in the sand on .this line. Starting 5 cm from -the. 
big ruler on the l'Aie and moving 5 cm away each* time, push the. little ruler 
■ 2 cm into the sand. Go both directions. Measure the shadow each time and 
* compare the lengths. Stop if the shadow goes beyond the edge of the box. 

(d) ^Pretend the- little ruler Is herself walking home at night. Make it run 
fast." Make "it walk slowly. ' Make it hop and skip. Make it go around and 
around the streetlight (the big ruler) . ^ Get her friends to get little 
rulers too. .Pretend their shadows are trying to catch each other. 
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Developing a Plan 



5* Animal Coverings - Feathers 




56 

Junior Item 



'Bill went bird watching in the woods with his grandfather. Sometimes he could 
see a bird easily. Other times he had trouble, seeing one even when his grand- 
father pointed it out. He wondered about this. 

The next time they went to the woods they took a box full of different kln^s of 
bird feathers with them. " * , 

directions: Here are some ideas about what Bill might do m with the feathers. 
Which one do you think is best? 

Circle the letter of your choice.^ 



(a) Pick out two groups of feathers. Make the feathers in one gtoup plain 

colors and the feathers in, the other group have stripes of different colors. 
Find some places in tfffc woods where the sun comes through the trees in % 
light and dark patches on the ground. Mix up the feathers. Toss them all 
on the ground in one of those places. £ee which ones are easiest to pick 
out . 



(b) Pick out all the feathers he likes best. Tie a shoelace around his he$d. 
Stick some of the feathers in it. 9 Hide from his grandfather among. the 
trees. Hide among the rocks. See if his grandfather can spot him. If he 
wants, change the feathers and t/ry again.. It his grandfather can't spot 
him he wins the game.. 



(c) Take some feathers, and hold them up one at a time against a rock. Take * 
some and hold them against a tree trunk. Hold some in front of some leafy 
branches, or between his eyes and a lake. Do it carefully several times. 
Tty and find other places to hold the feathers: Pay attention to what 
happens and make note3* 



(dj -Choose some plain feathers *and some striped feathers. Find a place where 
the sun is patchy dn the ground*. Get his grandfather to put them down one 
at a time, in mixed up order, in different spots with the same ajnount of 
light and shade.. Don't look until he;Gays "Ready". See^how many seconds 
it takes to spot ea£h one. Stop i£ the sun goes behind a cloud and wait 
until the light gets bright , again. 
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Developing a Plan 



Junior Item 
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6. Pitch of Sound 



Paul listened to his father play a guitar. When his father plucked a string the 
sound was different if the fingers of his other hand pressed on the string close 
by or' out towards the end of the guitar's neck. Paul wanted to learn more about 
this. 

t 

He and his father got' a board and fastened a guitar string to it by nailing two 
little strips of wood across the string. He had another little strip of wood he 
could use for what guitar players call a "moveable bridge" if he wanted." 



loose strip 
of wood 




fixed strips 



guitar string 
(vibrates- when plucked) 




\ 



s Directions : 



Here are some ideas about what Paul might do with his equipment. 
Which one do you think is best? 

t. » > 

Circle the letter of your choice. , » 



(a) Put his other little strip of wood across the, string. Don't nail it down. - 
Move it back and forth on the string while he plucks it. See if; the strip 
. ' of wood holds the string like his father's big fingers did. Watch the string 

vibrate (jiggle). See if anything else happens while he's doing that. 
Watch and listen carefully so he can learn something. ■ • • 

4b) Hold the other strip of wood across the string c'lose to one of the pieces 
he nailed down. P^uck the string with a finger on his other hand, Watch 
• the string vibrate (jiggle) and listen to the sound. Then move the loose . 
strip a little further away, pluck the string again and listen for any change. 
Do this all across the string", moving the piece of wood each time. At the 
last the piece of string that vibrates, as he plucks it will be very short. 

(c) He has made himself a little musical instrument. Take turns with his friends 
plucking the string with their fingers. Watch the string vibrate (jiggle) and 
listen to the sound it makes. Hold the other little strip of wood across the 
string too if they want. Sing while they are doing it. Make up different songs 

(d) Attach a weight to the long loose ena of th£ string. Let it hang oyer the 

\ edge of the board to keep the string tight at all times. Hold the loose strip 
Of -wood across the string M cm from one of Ithe pieces he nailed down. Pluck 
the string and listen. Do this all across Vhe board, moving the loose strip 
O A cm each time. Pluck the same way each timV: Listen carefully for any changes 

ERJC " in the sound as the piece of string that can vibrate (jiggle) when it is 
_ plucked- gets shorter and, shorter. ■ 5(3 ' 



Developing hapten ^ x ^ Junior Item 

7» Plant Requirements * \ * 

' I 

John would like to be a gardener when #e finishes school. He wants to learn 
how to c$ire for plants.^ It's winter so he must wdrk indoors < He has some 
flower pots and some soil. He a^so has some bean seeds. He knows seeds need 
water 'and he - can get that from ttie tap. j 

* , > 

Directions: Here are some ideas about what John might do. 
Which one do you think is best? 

Circle the letter <£f*your choice. 

(a) Put soil in the flower pqts. 'Plant the seeds. Plant about 10 seeds because 
some might not grow. Put one seed in each pot. Put the pots out of the way 

N on some windowsills. Be* sure they get some sunlight. Ask his mother to 

tell him when they^eed more* water so he won't forget. If the plants grow 
beans pick £hem. * " *~ ■ 

\ \ i - ; ' 

(b) Plant 10 bean seed^, one, in each pot. Plant ekch at the same depth. Put 
all the pots in a place' where the^ get the same amount of sunlight. Each 

r day give 2 plants cold water , two' oool water, two medium water, two warm . 
water, and two hot watef . Give eaph the same amount. Count the days until 
sprouts appelr in eacji jpot and compare them. 

(c) Plant &out 10 bean see^s, -one in each pot. Place the pots around tfhe room, 
where ^they cafi get some light. ; Be *sure to water the plant? when they need 
it. - Give them different temperatures* of water. Give some pots cold, some 
cool, some medium f some warm' and some hot water. Count the days until 
sprouts appear* ia each pot an^compare ^hem. 

(d) Plant one b$an seed in each p$t. Plant about 10 altogether. Set them in 

„ places where theyr cterf get some light. , Water them when they need it, Watch 
to see what happens^ if you give the plants^dif f erent temperatures of water. 
Get different temperatures fcy taking water from the cold tap, the hot tap 
or botK at once. 



Developing A Plan . . Junior Item 



8. Mass and Weight 



Steve helped his father clear rocks and stones .from the beach at the cottage. , 
He found a big one underwater. Although" it was heavy, he could get it to the 
surface. But he couldn't lift it out. Steve was puzzled. 

His father helped him collect a few small stones. They filled a pail with 
water from the lake. They borrowed a spring scale. 



Directions: Here are some ideas for what Steve could do with his equipment. 

Whiqh do you think is best? 

m • > m * 

' * * / 

. Circle the letter of your choice* 

(a) Ti^*& 'string afound 'each stohe. Hook each onfe to the scale and lind its 
mass. Dip each stone in the water, still attached to the scale. See what' 
you can notice. Jiggle it up and down *in the water and see -what happens. 

►v . _ 

(b) - Tie a string around each stone. Attach one to the scale and find :£s mass. 

Be sure, to hold his hand very steady. Dip the stone in the water just to 
the bottom of the hook. Hold it very steady and find it^ mass again. 
Repeat with more of the stones if he wants. Compare the masses of the 
stones when they are in and put of the water. 



(c) Tie a string^ around each stone. Hook them to the scale with the string. 
See how manylhe can find the mass of at the same time. Drop the stones 
in the pail. \Make a little underwater mountain with the stones. 



(d) Tie a string around each stone. Hook a 'stone to the scale and find its 

mass* Add stones until the scale 1 won't ,take any more. Then dip them into 
the water. See' how jnany. more he can add ,to the scale now. 



Developing A Plan 



Juni, 



ior Item 



9. Bicycles (a) \ 



Peter was riding his bicycle downtown one day. He had to stop quickly when 
a big truck cut in front of him. A storekeeper who saw him was frightened. 
He scolded Peter. He said he was riding his bicycle too fast foi; safety in 
traffic. 

Peter didnlt like what he said*"' He asked his friends to bring their bicycles \ 
to the school yard on Saturday when no one was around. He set up a fcourse with 
sticks at the starting line and finish line. 

Uirections: Here are some ideas for what Peter might do. Which one do you 
think is best? 

Circle the letter of 'your choice. 

(a) Take' 3 people. Tell ea<Jh person to start separately. Tell one person 

. to, ride fast, one person t6 ride slowly and one person^ to .go at an in 0 
between speed. Stand at the finish line. See how long it takes each 
one to stop when they put on their brakes at the finish line and compare 
the times. 



(b) 



Line up everybody at the starting line. Say "go". Watph them pedal as 
* fast as they can. Yell istop" when they get to the end of "the course* 

Tell them not to put on their brakes too hard in case they skid and fall 
\pver. The winner is the first one to get to the finish line and get 

stopped safely. ' 



(c) Askpne person to ride the same bicycle three times at different speeds. 
' . Be careful he starts at the same place each time and puts-on his brakes 

at the same place. Measure how many seconds it takes him to stop at 
^ pach speed and compare the times. Ask each of the others to do the v same 

thing. Compare the stopping time at different speeds for them also. 



(d) 



Line up everybody at the starting line.' Tell some of them to go fast. 
Tell some to go 'slowly. Tell others to go at an in between speed. Tell 
everybody to put on their brakes when they get* to the finish line. Watch- 
carefully to see what happens. Tell them all to be -careful when 'they put, 
on their brakes. - • 
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Developing A Plan Junior Item • 

10. Bicycle? (b) 



Terry and his bigger brother ride their bicycles to school each day. There is 
a long hill on % 'the way. Terry's brother can always coast farther at the bottom 
of the hill than Terry can. 

Terry-asked his friends to bring their bicycles, to the 'hill one day after school. 
..Jim's mass is 35 kg, Eric's mass is 38 kg and Terry is biggest. His mass is 
41 kg. j, 

' Directions: Here are some ideas for what Terry and- his friends ctoUld do. 

Which on do you think is best? 4 , 

■Circle the letter "of your choice. v . ' 

■ ••• ' ' \ • , 

(a) if the bikes aren't the same each boy uses the same one to ride down the 
hill. " Each boy makes a still start at the same spot. Each boy stops 
pedaling at J^e same spot;. Measure who' coasts the farthest after he stops 
pedaling. 

(b) One person at a time pedals down the hill. -He stops pedaling at the 
bottom. One of the others measures how far he coasts after he stops - . 
pedaling. See who coasts the farthest. f s 

t ' •■ 

(c) Start together down the hill* Be sure there isn't any' traffic coming f 
so it's safe. "Stop pedaling close to the bottom. -Ask somebody- to watch 
each of them and tell them what he sees. 

(d) Have a race down the hill. Do it Several times. ' Start, at the top of the 
hill sometimes; Start halfway down sometimes. .Stop when it's time to 

go home for dinner. 
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< C. JUDGING THE ADEQUACY OF DATA - Junior Level 

* 

Answer Sheet 



1. 


c 


2. 


a 


3. 


c 


4 


a 


5. 


d 


6. 


b 


7. 


b 


8 


d 


Q 

Zr * 


Q 




b 


11. 


d 


12. 


d 


13. 


b 


14. 


c 


15. 


a 


16. 


a 


17 . K 


c 


18. 


b 


19. 


c 



20. 


a 


21. 


b 




Q 




d ' 


?4 


Q 


25. 


b 


26. 


b 


c> 1 • 


CL 


OR - 




/y. 




30. 1 




31.. 


d 


32. 


• c 


33. 


a 


-34. 


b v 


35. 


c 


.'36. 


c 


37. 


d 
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_ , Junior 
- Judging The Adequacy of Data 

) i. when measuring mass which instrument would giv/^ou more accurate results? 

One 'marked in: ^ 



r 



(a) kilograms 

(b) graips 

(c) milligrams 

(d) none of these 



When .measuring distance which instrument would give a more accurate result? 

One marked in: 
/ 

(a) millimetres 

(b) centimetres 

(c) kilometres 

(d) none of these 



4 The most accurate measurement of time would be' obtained by using: 
(a) a clock with a second hand 
(Jb) a wristwatch with "a second hand 
.(c) a stop watch 

(d) ,none of these * 



B 



While placing a ruler on the line segment AB before measuring the, distance 
tol A to B it is more accurate to be looking straight; down the ruler with 
your eyeg directly above: 

1 

(a) point A 

(b) point B 

(c) the centre of the line segment . , 

f 

(d) none of these 



You hav6 planted three, bean sprouts in an experiment to find out how much 
they will grow in a month. At the end of a month your best answer would 
be obtained by: 

(a) measuring the tallest plant 

(b) measuring !the shortest plant 

"~ \ . • f 

(c) measuring the middle plant 

(d) measuring all three^md averaging their heights 



When comparing the mass of two similar objects your best answer would be^ 
obtained by: 

(a) holding one in each hand to feel the difference 

(b) using^ an equal arm balance 

- 4. 

(c) using bathroom scales 

H 

9 

If you wanted to measure the volume of a marble by placing it in water, 
you would get a more accurate answer by using : 

(a) a wide, graduated cylinder 

(b) 'a narrow, graduated cylinder 

(C) either one would give an equally accurate answer 

r 

When dfing any experiment, your most accurate'result will be obtained by 
? doing the experiment t 

(a) once, vorking very carefully. 

(b) twice a^d averaging results 

(c) three times and averaging results 

(d) many times and averaging results t 

When measuring the circumference (i.e.,fthe distance around) of a wheel 
the most accurate answer would be obtained by: • 

(a) stretching a tape measure a'round the wheel 



(b.) rolling the wheel one" complete turn 



distance, it has travelled in a straight line 



along the ground and measuring the 



(c) measuring the diameter of the wheel 



(C =TTd) for finding the circumference 



and using the' mathematical formula 



JUL 
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10. .The Juost accurate way to record information from reading research is to: 

f 

(a) put the facts down in point form 

r . . - . \ ' 

(b) use a direct quotation from the text book 

(c) record the facts in your own vferds • • 



11. Th£ best way to find out about the covering of an animal is <to: 

(a) read a description of it in your text book 

(b) look at a picture of the animal^- 

(c) study & labelled diagram of the animal 

(d) examine a live specimen of the animal 1 



12. What 



13, 



would be the best unit of measurement ;to use when measuring 



the 



distance from Peterborough to Toronto? 

(a) millimetre 

(b) centimetre 

(c) metre 

(d) kilometre 



What 
of a 



would be the best unit' of measurement to use when , measuring 
soccer field? 



the length 




J 

a 14 J WheJt would be the best unit of measurement to use yhen measuring 
of lyour desk? # ' . - * 

(a) metre 



the length 



15. . What would be the best unit of measurement to use when measuring the width of 

yoMr eraser? 

(eu) millimetre 

(b) , centimetre » 

(c) kilometre , * % 

r «. • 

(d) metre 

16. What would be the best unit of measurement to use when measuring your mass? 
(a) kilograms 

. * , (b) grams « ^ 

j[c) milligrams < # 

17. What would be the best unit of measurement to use when measuring the mass 
of Ai. apple? ^ 

(a) milligrams' 

(b) kilograms 

(c) grams 




18. Three bicycles are going to be tested for "manoeuvrability around an 
obstacle course. What would be the best W£*y of conducting the test? 

(a) have a- different person ride each bicycle 

(b) have one 'person rid^alt\three bicycles • . ' 
* (c) make"* sure all the riders dre boys * ^ 

(d) make sure all ^he riders are girls 

" 19. . If you were 'tQ meagre the length of your schoolyard, which of the following 
instruments would give the most accurate answer?^ 

/ ' A/ $ * % e - * 

(a) 30 cm^^Jer • 

/-» 

(b) planimeter \ < 

(c) 100 m tape ■ * / ' ' 
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20. When measuring the volume of a cube/ the most accurate answer will be 

obtained by: . 

* *. * fc * ' % 

(a) measuring the length of the sides and usin^'the mathematical formula 
(V = L x W x H) •' * . 1 

'(i>) placing the cube in a nar.row. graduated cylinder and measuring th<^ 
amouat the water rises' r ♦ * s . 

(c) placing the cube ia a -wide graduated cylinder and measuring the^ 
amount the water rises , . 

- ' 4 (d) placing' the 'cube in a beaker filled to the brim with water and 
measuring ,the amount of wates which overflows 

21. When describing the temperature of a liquid', which of the following gives 
the" information most, accurately? 

0 t ' * v 

(a) hot . ^ , \ 

\b) 31°C . % 

(c) vteinn: 

.(d) boiling " * k 



\ 



22. When describing the^nass of an object,, which of the .following give£ the 
information most 'accurately? , 

^(a) light V ' ' ^ . ^ : ^ 

(b) heavy, ' 4 * ; ' , . . 

* , (c) 59 kg ' . 

23. Pick out *he' most accurate term for describing the distance from one point 
to another. , * f * " « * 



* (a) 20 m 
(b) shQrt 
'(c) 'long 



4 



24. ° Whfen describing the speed at which an object is travelling, which terlja would 
give the most 'accurate description? % f 



(a) fast: 

r / • 

(b) slow ' * 

* (c) 30 km per hour 

ERIC (d) qu # ickly 
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^ 25. If you were giving a scientific description of a bird's feather, which of 
the following words would you not use? 

• , .* 1 

(a.) long * - , . . 

(b) pretty ( 

*' (c) smooth . 

< ( (d) blue ' , 



26.- Which one of the descriptions of a desk has unnecessary information? 

(a) brown coloured, 3* drawees, rectangular shape 

(b) ^rectangular shape, 70 cm x 140 cm dimensions, located in middle of 
ixjpom 

(c) brown colour, slanted, top, round legs * 
*) (d) square legs, rectangular shape, brown colour 



27. Which one of the descriptions of a rug has' unnecessary information? 

(a) rectangular shaped, plain colour, has fringe on side, is located by 
• * the door 



. (b) oval shaped*, silk fringe on the side, red coloured, has a spoH of grease 

on the side „ 

' • -> 

(c) square, red, shag, fringed * 

* * 

(d) round shaped, blue and white coloured, emblem in- centre 



28. Which one of the descriptions of a plant has unnecessary information? 

* ^. (a) long stems, very 'leafy, golden coloured flower, 1 m high * 
; r (b) short stem, pval shaped leaves, «Prers aire red and clustered 

(c) long^stems, very bushy* in* a wooden pot, blue flowers 

(d) alternating leaf pattern, long 'stems*, no f lowers> 2 m high 



ERLC 
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• * . 69 

i 

29. Which oi the descriptions of a fish' has unnecessary information? 

' (a) 32 cm long, found In tropical seas, yellow and blue in colovir 

H * * 

(b) fresh water fish, light and dark 'gireen stripes, whitish belly, 20 cm 

long , - 

"(el ip a 2 L.'tank, grey and green in< colour, Very long thin body 
(d) has many sharp teeth)' very broad head, white belly, green back 

30. Which one of the descriptions of a deer has unnecessary information? 

(a) white tail, large antlers,, 120 kilograms in weight-, found north of Omeraee 

\ \ . , ' 

(b) white tail, small furry antlers,, white spots on back, \*hite breast 

t * V • 

(c : ) a femaie, no antlers,, white tail, brown body colour • 

(d) five pronged antlers, large muscular c^iest, white tail, 200 kilograms 

31 Which one of the descriptions of an animal .has unnecessary information? 

(a) bushy tail, 70 kilograms in weight, scruffy ears/ large fangs 

(b) lafcge fangs, shaggy fur, grey in colour, bushy tail 

(c) brown eyes, shaggy ( fur,' large padded feet, broad flat head ^ 
(d> broad flat head, 'bushy tail , looks hungry, scruffy ears 



9 



32. Which method^ of timing would be more accurate when measuring the time of a 
runner in a 100 m sprint? " , • 



- % *ta) when the starter is also the timer " , 

(b) 'when one person starts and another times 

(c) when two people time the runner and. average the results ^ . . / 

(d) when there are 3 different timers and the best *time is taken , /; , 

.« * 

33. Which method of measuring .would be best if you were measuring the. distance 
' •* that a bicycle' could -coast down a. gentle stope from a standing start? 

(a) measure from where the back wheel' starts to where the back wheel stops 

it (b) measure from where the back wheel starts to where the front wheel stops 

''(c) measure from the spot the rider starts to where the rider -stops- 



EBs£C ^ any of the methods above y on ^ d the sa ? e< ^ 
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34. If a sprinting race was being started by a judge at the finishing line 300 
metres away, which method would be the best for starting the race? 

(aj by yelling the signal ready-setr-go' 

(b) using a hand signal to start 

(c) using a starting pistol as a signal to go 

<* « 

35. Bill wanted to know if all bean seeds Jhave the same mass. He should use 
a balance which can be read to the nearest: 

(a) gram 

(b) kilogram 

(c) 0.1 gram * > N 

(d) milligram = 0.001 gram 



36. Jim wanted to measure the daily growth of a newly germinated bean seed. 
He should use a ruler whifch can be read to the nearest: 

(a) metre - 

(b) centimetre : 

(c) millimetre 
*(d) 0.5 centimetres 

37. Bob and Anne were measuring the weight of a- piece of metal using, spring 
scales. They recorded their values in the, table below. 

» ' * 

\j . Anne's Bob's 

Trial Measurements Measurements 

*1 5.0 N 4.8 

~2 4.9 N 4.7 if m§ . 

. ' , 3 5.0 N 4.8 N 

4 .> .5.1 N ^ 4.9 N 

5 5.0 N 4.8 N 

Average 5.0 N 4.8 N 

Which of the following' factors might account for the different answers. 
• , * / 

4 (a) one of the spring scales was no* ^zeroed" (reading zero) at the beginning 

of the measurement 

* • * * * 

(b) e,ither .Anne or Bob was' not reading Jjlie^scale at eye level 

9 (c) one of the spring scales has lost some of the "tightness" of its coils 

ERIC • • / . 

*™™*"" (fl) -possibly, any of the above ^ 72 m 



.A 



D. RECORDING INFORMATION - Junior Level 



Answer Sheet - Version 1 



1. Ramp 

2. Vinegar and Soda 

3. * Coasting Distance 

4. Plant Requirements 
soil type { 

5. Plant Requirements 
water temperature 

6. Mass and Volume 



(a) 
(c) 
(a) 

(e) 

(b) 
(d) 



Answer" Sheet ^.Version 2 



1. Ramp * 

2. Vinegar and Soda 

3. Coasting Distance 

4. Plant- Requirements 
soil type 

5. Plant Requirements 
water temperature 

6. Mass and Volume 



Items 
1 



(iii) 

(ii) 

(ii) 

(i) 

(i) 
(i) 



(iii) 

(iv) 

(iv) 

(iv) 
i 

(iv) 
(iv) 



(ii) 

(iii) 

(iv) 

(iv) 

(iv) 
(iv) 



Note: Students must choose the correct answer to all 4 questions to 
correct on each item. 



Answer Sheet, - Version J/ 

See option (a) , version 1 
See cation (c) , version 1 
See option (a) , version 1 

See option (e) , version 1 

See- option (b) , version 1 
See\option (d\, version 1 



1. Ramp 

2* Vinegar and 1 Soda 
3. Coasting Dis:tance 
* 4 . Plant Requirements 
soil type 

5 # Plant Requirements 
water temperature 

6. Volume and Mass 
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Recording Information 

1. Effect of Height of Ramp 
ori Distance a Marble Rolls 
(Version 1). 



fcichard built a ramp and rolled a marble down it to see how far it would, 
tfavel across the floor. He then decided to find out if the distance 
travelled by a marble is influenced by the height of the ramp. He rolled 
31 marbles down the ramp when it was 10 cm high. Then he rolled the same 
3 marbles from ramps 20 cm highland # 30 cm high. He was careful to do 
everything the same each time he started a marble down the ramp. 

Here is the information Richard collected. 



Jun 



Height 
of Ramp 




Colour of 
Marble 


Distance 
Rolled 


Length of 
Time the 
Marble Rolled 


10 cm 


1st marble 


blue 


60 cm" 


1.0 s 


20 cm • 


1st marble 


blue 


120 cm 


1.5 s 


30 cm 


1st marble 


blue 


240 cm 


2.0 s 


10 cm 


2nd marble • 


red 


~ ; 120 cm 


1.5 s 


20 cm 


* 2nd marble 


red 


240 cm 


2.0 s 


30 cm 


2nd' marble 


red v 


360 cm 


2.5 s 


10 cm 


3rd marble 


yellow •* 


,240 cm * 


2.0 s 


20 cm 


3rd marble 


yellow 


360 cm . 


2.5 s 


30 cm 


3rd marble 


yellow 


480 cm o 


3.0 s • 



Directions: Which of the following charts should he use to answer the^ 
• . » question': Does <the height of the ram^) affect the distance 
• , that the marble rolls? 



(a) 



Height of 
Ramp 



Circle the letter of the correct answer. 
Distance Rolled 

1st marble 2nd marble ; 3rd marble 



10 cm 
20 cm 
30 cm 



60 cm 
120 cm 
240 cm 



120 cm 
240 cm 
360* cm 



240 ,cm 
360 cm 
480 cm 



<b) 



Height of 
Ramp 



10 cm 
20 cm 

4 

30 cm 



Distance Rolled. 

1st marble 3rd marble 



60 cm 
120 cm 
240 cm 



240 cm 
360 cm 
480 cm 
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(c) 



Height of*' 
Ramp 



Distance 
Rolled 



Time* 
Taken 



' 1st marble 
1st marble 
1st -marble 

2nd marble 
2nd marble 
2nd marble 
• 

3rd marble 
3rd marble 
3rd marble 



10 cm 
20 cm 
30 cm 

10 cm 
20 cm 
30 cm 

10 cm 
20 cm 
30 cm 



60 cm 
120 cm 
240 cm 

120 cm 
240, cm ^ 
360 cm* 

240 cm 
3,60 cm 
480 cm 



1.0 s 
1.5 s 
2.0 s 



1.5 
2.0 
2.5 

2.0 
2.5 
3.0 



(d) 



Height of 
Ramp 



Time Taken 
to Roll 



1st marble 
1st marble 
1st marble 

2nd marble 
2nd marble 
2nd marble 

3rd marble 
3rd marble 
3rd marble 



: * — 

10 cm 
20 cm 3 
30 cm 

10 cm 
20 cm 
30 cm 

10 cm 
20 cm 
30- cm 



1.0 s 
1.5 s 
2.0 s 

1.5 s 
2T.0 s 
2.5 s 

2.0 % 
2.5 s 
3.0 s 



(e) 



Marble 



Height 
of 'Ramp* 



Marble 





1st 


10 


cm 


1st 




1st 


20 


cm 


1st 




1st 


30 


cm 


- £ lst 




2nd 


t- 10 


cm 


2nd 




2nd 


V v 20 


cm 


2nd 




2nd 


30 


cm 


2nd 




3rd 


10 


cm 


3rd 




3rd 


*20 


cm 


3rd 




. 3rd 

• 


30 


cm 


3rd 


ft 




» 




* • 

• 



Distance 
Rolled 



60 cm 
120 cm 
24Q cm 

fiO cm 
240 cm 
360 cm 

240 cm 
360 cm 
48^ cm 
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1. Effect of Height of Ramp 
on .Distance a Marble Rolls 
(Version 2) 



Richard built a ramp and. rolled a marble down it *to see how far ijt would 
travel across the flcjor. He then decided to find out if the distance 
travelled by a marble is influenced by' the height erf the ramp. He rolled 
,3 marbles down the ramp when it was 10 cm high. Then he rolled the same 
3 marbles from ramps" 20 cm high and 30 cm high. He was careful to do 
everything the same each time he -started a marble down the *r$mp. 

Here is the information Richard collected. 



Height 
of Ramp 




Colour % of 
Marble 


Distance 
Rolled 


Length of 
Time the 
Marble Rolled 




10 cm 


1st marble 


blue 


60 


cm 


• 

1.0 s 


• 


20 cm 


1st marble 


blue 


120 


cm 


1.5 s 




30 cm „ • 


1st marble 


blue 


240 


cm 


2.0 s 

♦ 




10 cm 


2nd marble 


red 


120 


cm 


1.5 s 




20 cm 


2nd marble 


, red 


240 


cm 


2.0 s 




30 cm 


2nd marble 


red 


360 


cm 


2.5 s 




10 cm 


3rd marble 


yellow 


240 


cm 


2^0 s 




20 cm 


3rd marble 


yellow 


• 360 


cm 


2.5 s 




30 cm • 


3rd marble* 


yellow * 


48'0 


cm * 


3.0 s 


7 



Directions^ Richard dre v w up the following chart to help him answer the 
' ' question: ' Does the height of the ramp affect the distance 
that the marbles -rolls? 



Distance Rolled 

Height of 

Xaxap ' 1st marble 2nd marble 



10 cm W) 
20 cm (k) 
30 cm (1) 



(a) 
(d) 

(g) 



(b) 
(h) 



3rd marble 



• (f) 
(i) 
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How should he record the information that the 2nd marble rolled from a 
height of 20 cm took 2.0 s to come to a stop? , 

Circle the number of the*" correct answer. 

(i) Put 2.0 s in space (e) . 

(ii) Put 2.0 s in spaces (b) , (e) , and. (h) . 4 

(iii) Leave it out. 

(iv) Make up a new space for the information. 

HovTshould he record the colours of the_3_ marbles? 

Circle the number of the correct answer, . 

. (i) Put the colours in spaces (a) , (b) , and <c) . 

— 

(ii) Put the colours in spaces (a) , (d) , and (g) . 

(iii) < Leave it out. 

(iv) Make up new spaces for the information. 

How shouid he recorAhe information that the 3rd marble rolled 480 cm 
from the 30 cm ramp? < 

Circle the- number- of ;the correct answer. 
* (i) t Put 480 cm in space (c) . 

(ii) Put 480 sm JLn space (i) . 

(iii) Leave it out. 

» • . * 

(iv) / Make up a new sparcje for the information. 
How^should he. record the distances rolled by the 1st marble? 
Circle the number of the correct answer. 

(i) Put tfce distances rolled in Spaces (a) , (b) , and (c) . 

(ii) Put the distances rolled in spaces (a) , (d) , and (g) . 

9 

' (iiifc Leave j.f out. . ~ 

(iv) • Make up new spaces for the information. t 
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1. Effect of Height of Ramp • 
on Distance a Marble Roils 
(Version 3) 

Richard built a ramp and rolled a marble down it to - ee if h ^^ s ^ n ^ Uld 
travel across the floor, He then decided to find out if the dis ^ n « 
Sallied by a garble is influenced by the height of the ramp He rolled 
Garbles down ^he ramp when it was 10 cm high. Then he rolled the same 
•3 Garbles from ramps 20 cm high and 30 cm high He was careful to do 
everything the same each time he starteda marble down the ramp. 

Here is the information Richard collected. 



Height 
of Ramp 




Colour of 
Marble 


Distance 
Rolled 


Length of 
Time the* 
Marble Rolled 




i 


10 cm 

20 cm 

30 cm 
* 


1st garble' 
1st marble\ 
1st marble 


blue 
blue 

NsO-ue 


.60 cm 
120 .cm 
240 cm 


1.0 s 
1.5 s 
2.0 s % 






10 cm 
20 cm 
30 cm 


2nd marble 
2nd marble 
2nd marble 


red 
red 
red 


120, cm 
240 cm 
360 cm 


1.5 s 
2.0-s 
2.5 s 






10 cm 
20 cm 
30 cm 


3rd*marble 
3rd marble 
3rd marble 


yellow 
yellow 
yellow 


240 cm 
360 cm 
480 cm 


-2.0 s 
2.5 s 
3.0 s 







. ^ 4-~ -f^vi (-in this chart So that Richard 

sections: use ^%t°J% of *. ^ ; 

the distance that the marble rolls? 
^Add more^ rows and columns if you need them. 



Height of 
Ramp 



'Distance Rolled 

« 1st marble 2nd marble 



3rd marble' 
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2. Effect of Strength of Vinegar' Mixed 
^^with Spda on Speed of a Toy Boat - 
(Vers ion l) * 



Paul has *a\tpy boat tfcat uses a mixture of vinegar and baking soda for 
its power Source. He wants to know if the strength of the vinegar he 
adds to a g\yen amount of sod^will affect the speed of the boat. He 
sets out a 1\ metre course in a swimming pool. He uses 3 vinegar, mixtures, 
weak, mediumWid strong, and measures the time it takes his boat to run 
the 1 metre course with each. He is careful to keep everything the same 
on each run except the strength of the vinegar mixture. . 



Here is v all the irnforrnartion Paul collected. 



Strength of 
Vinegar Mixture 



Amount 
of Soda* 



Lehgth of 
Course 



Tim£ of Run. 
in Seconds^ 



Levelness of 
Moving Boat 



Length of Time * 
Boat Runs 
Before Stopping 
(in seconds) 



Weak: 




















- 0.001 L water to 


1 


g • • 


1 m 


1st 


run 


14 ' 


level 




. 24 


'.001 L vinegar 




















- 0.001 L water to 


1 


g 


1 m - 


2nd 


run 


15 


le,vel 




26 • 


,001 L vinegar 




















* <■ 
— 0.001 L water to 


1 


g 


r 

1 m 


3rd 


run 


16 


l^evel 




25 


.001 L vinegar 




















Medium: 9 - 




















- 0.001 L water to 


" 1 


g 


1 m 


1st 


run 


11 


* almost 


level 


'19 , ' 


.004 L vinegar 

* 














> 






f - 0.001 L water to 


1 


g 


1 m" 


2nd 


run 


10 


almost 


level 


19 


.004 L vinegar 




















- 0.001 L water to 


1 


'g 


1 m 


3rd 


run 


9 


almost 


level* 


20" * 


.004 L vinegar 





















Strong: 

- vinega 
no wat( 



t 



- vinegar 
no water 

- vinegar to 
no water 



i g • 
i g 

1 g . 



\ 

1 m 

1 m 

1 m 



1st run 4 bow up higher 15 
2nd run 5 bow up higher 15 
3rd run 6 bpw up higher 15 
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Directions: Which of the following charts Should ,he use to answe'^ the question, 
"Does the strength of the vinegar in the vinegar-soda mixture affect 
the speed of the boat?" ^ 

4 * 

Circle the letter of the correct answer. 
Time in Seconds 



(b) 



Weak mixture 
Medium mixture 
Strong 'mixture 



15 ■ 
10 
5 

Time in Seconds 
Trial 1 Trial 2 



Duration of 

Tjrial N $ v ^ Jpn (in seconds) 



Weak mixture 14 
Medium foix t ture 11 
Strong mixture 4 



15 
10 
5 



25 j 
20 
15 . 



(c) . 



<7 

(d) 



Time in Seconds 
Trial 1 Trial 2 



Weak mixture , 
Medium mixture 
Strong mixtyre 



Trial 3 



14 


15 


/ 16 


7 


# 


11 


10 • 


I. 9 ■ 


% 


/ 


4 


5 


/ 6 • 




< 



1 


Time in 


Seconds 






Trial 1 


Trial 2 


Trial 3 


Weak Mixture 


. 14 - 


* 

15 m 


16 




k Medifom Mixture 



Time in Secorifls 

Trial 1 Trial 2 Trial 3 

11 10 .9 



J ^ w 

/ «Tim& in 


Seconds 




Trial 1 


Trial 2 


Trial 3** 


Strohg Mixture 4 


5 


6 



(e) 



9 
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Levelness of 
Moving Boat 



Weak Mixture 
Medium Mixture 
Strong Mixture 



Duration of 
Run (in seconds) 



level 25 
almost, level 20 
bow up higher ; 15 



so . 
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2. - Effect of J Strength of Vinegar Mixed 
with Sodai on Speed of a Toy Boat 
? * (Version 2) 



Paul has a toy bo^t that uses a mixture of vinegar and baking sdda for 
its power; soiirce\j He wants to know if 'the strength of the vinegar he 
adds to a giVen amount of sqda will affect the sp^ed of the boat. *He 
sets put a 2 mettfe course in a swimming |>ool. He uses 3 vinegar mixtures,* 
weak, medium and; strong, and measures* the time it >takes his- boat to run 
the 1 metre 'course with .each- He is cafeful to keep everything the same 
on each run except the strength of the vinegar mixture. 



Hejre is all .tJfef information Paul collected. 



/ 

Strength of 
Vinegaif Mixture 



Amount Length of Time of Run Levelhess of 
t of Soda ' Course in Seconds Moving Boat- 



Length of Time' 
Boat Runs 
Before Stopper:: 
(in seconds) 



Weak: 

- 0.06l^L water to ( lg 
)1 L vinegar 

- 0*001 L water to* 1 g 
301 L vinegar 

- O/.OOl L water to 1 g 
/.001 L vinegar 



1 m 1st run 44-' level 

1 m 2nd run .15 level 

1 ,m 3rd ' run 16 level 



24 
26 
25 



Medium: 

0.001 L water to 1 g 
.004 L vinegar 

- 0.001 L water to '1 g 
.004 L vinegar ' 



1 m 

1 nv? 



0.001 L water to 
.004 L vinegar 


1 


g 


1 m 

— : i '— 


» 

Strong: 








- vinegar to 
no water .* 


.1 


g 


1 m 


- vinegar to 
no water « 


1 


g ; 


1 m 


- vinegar to 
no water 


1 


g 


1 in 



1st run 11 almost leyel 19 * 
2nd run 10 almost level 19 , 
3rd run 9 almost level 20 



I 1st run 4 bow up higher 15 
2nd run 5 bow up higher 15 
3rd- run 6 bow .up higher 15 . >t 



Directions.- Paul prepared the followingidiagram to record the information 
so he would be able to .answer his question: "Does the strength 
of the vinegar in the vine gaVsoda mixture affect the speed of 
the boat?"- 

Time of 1 metre rvjp in seconds ^ . 



Strength of' Mixture 


* 1st jrun * 


2nd run 


• 3rd run 


weak mixture . (j) 


'(a) 


(b) 


(c) ' 


medium mixture (k) 


(d) § 


-(e)'. 


(f) 


'.strong mixture (1) 


. (g) 


(h) 


(i) 


• - 


* • 







' 1. How should Paul, record the information tnai u« A * ~Zu 

.took 16 s with the weak mixture, 9 s with the medium mixture and 6 s with 
•the strong mixture? . * 

Circle the number of the correct answer. 

* • * 

r "*<tV I 

" V (i) Put the numbers in spaces (a), (b) and (p) . 
' <ii) Put the numbers in spaces (q) , (f) ,and (i) - 

(iii) Make up new spaces for the information. _ 

\ t (iv) . Leave it- out* T m 

« * , . , 

• 2\ How should Paul record the information that the boat ran 26 s on the 2nd 
° ' rtfti using a weak mixture? 

\' Circle the number of the correct answer. 

(1) Include j-t in space (bj\ 

(ii) Include it in spaces (d) , * (e) and (f ) . " 

(iii) Make up new spaces for the information^ 

(iv) Leave it out. 

3 : How shoul^Paul record the information that the -2nd ran of the-toy boat 
fusing the* strong mixture took 5 s? % 

Circle the number of the^ correct answer. * / 

(1) Put 5 s in space (e) . 

(ii) Put 5 s in space .(h). 

(iii) Make up a new Sp^ce €or the information. • # ^ 

(iv) * Leave it out. " ' . - . • 



How should Paul record the information that he used 1 g of soda each" % 
time he prepare^ a mixture? ' ; 

Circle ±he number of the correct answer. - 

(i) - Record it: in spaces (j), (k) and (1) the strength of mixture 

• column. . , 

(ii) Record it ip each of the spaces (a), (b) , (c) , .(d), (e) , (f ) , (g) , 
(h) and (i)l'; " ^ - ' . • • 

'(iii) Make up ,new spaces for the information. 

■ * • • * * ' " '•' . . " . • v 

(iv) • Leave it out. , / 
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Paul has a toy boat 'that uses a mixture of vinegar and. baking, soda for ^ - 
its 'power source'. He wants to know if the strength of the vinegar he 
a^ds t6 a givefi amount of soda will affect the speed t of the- boat./ f He ^ 
sets out a 1 metre course in at .Swimming poo^. He uses 3 vinegar mixtures, , 
weak, medium and- strong, and measures the time it takes his boat to run \ 
the 1 metre course with- each. He is careful to. keep everything the same . 
on each run exbept the strength of' the vinegar mixture. ^ ' • • S 



Here is all the information Paul collected. 



Strength of 
Vinegar Mixture 



Amount ' 
of 'Soda 



Length of Time of Run Levelrtess of 
Course in .Seconds ^Moving Boat 



Length of' Time 
Boat Runs 
Before Stpppin; 
"(in seconds) 





*» 














Weak: 














i 


• O.001 S water to 


lu g * 1 


m 


1st 


run 


14 


• 

leveJL ' 


" * ' . i,24* 


• 001 L vinegar '# 
















• 0. 001 L'water to 


lg \ 1 


m 


2nd 


run 


15 


level 


26', 


•001 L vinegar 
















- 0.001 L water to 


i y * 


m 


3rd 


run 


16 


level •- 


* 25 " 


* ,.001 L vinegar , 


T 










^— - 


* 

, 1 



Medium: 

- 0.001' L water to 

♦ 004 L vinegar 

- Q.001 L water to 

♦004 L vinegar" 

r 0.001 L water to 
* - # 004 L vinegar^ 



i g 



Vg 

- 1 g 



1 m. 
1 m 
1 m 



1st run' 11 aJAost -level 
2nd run 10 almost level . ^ 
3rd run 9 almost level . 



19 
19 
20 



Strong: \ 

% «- vinegar • to 

;nb, water 

» »* 

« , 

- vin£ga£ to 
no water-* 

- vinegar to 
no water 



. *L g 

Vlg 



In 
1 m 



1st 51m $ 4 , bow. up higher 
2nd run 5 • bc|w up higher 
3rd run ' 6. bow up higher 




15 

45 

I - 
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Directions: Use the fhform^tipn to fill m this chart so' ■ that . Paul <r£n answer 
* Ms question: "Does the strength of the vinegar in the vinegar- 

soda mixture affect the speed of the boat?." . * 

' Add more rows and columns if you/need them, t • 

... . .. • . - )•.. • ' •' - . • 

. . * Time of 1 m Run, in Seconds v 

Strength of . f x * * 

fixture ' -1st rui> 2nd run 

Weak , % 



Medium tf B< 



Strong . 
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3- Effect of Cyclist* s "Mass on ! 

Distance He Can Coast • ' , m , ' • 

(Version 1) . * 

' ' v 

Jim is trying- tp find out why some children can coast further ^n their bicycles 
than others can. He, want# to know-whether a person \ s % roass influences the 
distance he or she 'can coast*. "To find f o^t, he gathered four of 'his classmates, 
Bill, Jane," Terry and Pftyllis / who all had the same kind qf 'bicycles, at the 
top of a hill near the school*. * 

One at a time each smarted downhill by pushing. of f >ith his foot. Jim measured 
how far each travelled before* riee.ding to pedal to keep the bike balanced. Each 
friend did .this three times and then Jim used the school nurse's scale to find 
their mass an'd height. 

* * * 

Here is the information Jim collected. . " \ 



Student 



Starting 
Point • 



Pedalled 
at Start 



Distance 

Travelled « 

when Started Type of 

to Pedal Bicycle 



Mass 



Boy 
or Ji 
Height Girl ' 



Bill 



Jane 



Terry 



Phyllis 



1st try 
•2nd try 
3rd try 

1st try 
2nd try 
-3rd try 

1st try* 
2Ad try 
3rd try 

, I<3t try 
2nd try 
3rd try 



top of, hill no 

top of hill no 

top of hill nq 

top of hi.ll no 

top of hill no 

top of hill np 

top of -hill ' no 

' top of Hill no 

top of "hill no 

top of hill no 

top of hill no 

top of hill no 



300 m 
290 m 
290 m' 

320 m 
*320 "m 
320 m 

330 m 

331 m 
331 m 

328 m 
327 m 
328*m 



10 speed Sekine 35 kg 1.3 in . Boy 
10 speed Sekine 
10 {speed Sekine 

10 speed Sekine 36 kg 1.2 m Girl 
10 speed *Sekine 
10 speed Sekine 

10 speed Sekine 41 kg 1.5 m. Boy, 
10' speed Sekine 0 t „ 

10^ speed Sekine 

i * . ' 

» • 

10 "speed Serine 38 kg Ll'i? Girl 
10 speed Sekine 
10 speed Sekine 

/ V 
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Directions: Jim and his friends tried to organize the information into a chart. 

Which one- would best help Jim to answer his * question, '/Does a 
person's mass, make a different to the distance he or she can coast 
on a bicycl^?" 

4 f 

Circle v the- letter of the correct answer. 

** *~ 

(a) " Distance Travelled* f 





Mass ' 


,1st Try 


2nd Try 


^ 3rd Vry 








35 kg 


300 m 


290 m 


zyo m 




1 




36 kg 


. 320 m '/ 


320 m 


320 m 








38 kg 


328 m 


327"^\ 


328 m 








♦ 41 kg 


330 m 


331 m, 


331 m 




• 


• 

(b) 




Distance Travelled*- 












1st Try 


2nd Try 


jra ixy 




Mass 






300 m 


290 m 


290 m 


Bill 


35 kg- 




Jan£ 


^20 m" 


320 m 


320 m 


Jane* 


• 36 kg 




Phyllis ^ * 328 m • 


327 m 


J28 m 


irnyxxis 


jo rwy 




Terry 


• 330 m 


331 m 


331 m 


Terry 


41 kg . 

\ 


(c) 


Mass 


Height 












35. kg 


1.3 m 4 




• 








36 kg 


1.2 m 




-* 




4 


• 


38 kg 


1.1* m 








• 




41 kg 


1.5 m 








4 


» 

td) 




Distance Travelled 






♦ 




Mass i 


1st Try 


2nd Try 


3rd Try 


Height 


> 




35 kg 


300 m 


290 in 


290 m 


1.3 m 


ii . 




36 kg 


320 m 


320/m 


320 m 


1.2 m 






38 kg 


328 m - 


327' m , 


328 m 


1.1 m - 


, 1 




"41 kg 


330 m . 


331 m 


331 m 


1.5«m 


4 


(•> 


1 * 

Mass 


Distance 
^t Try 


Travelled 
yifad Try 


3rd Try 


0 


M 




35 kg 


300 m . 


290 m 


* 290 m 




>i ... 




41 kg 


330 


331^1 


331 m 
* * 


1 


* * ' 
* ' 1 



0, 
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.3, Effect of Cyclist \s Mass on 
Distance He. Can Coast 
(Version 2) ' 



\Ji£ is trying to find out why some children can coast further on their bicycles 
tt?an others can. He wants to know whether a person's mass influences the 4 
distance he or she can coast/ Tp find out, he gathered four of his classmates, 
Bill, Jane, Terry and Phyllis, who all had the same kind of bicycles, at the 
top of a hill near the school. , * 

One at a time each started downhill by pushing off with his foot. Jim measured 
how far-each travelled beford needing to pedal to keep the bike 'balanced. Each 
friend did this three times ^and then Jim used the school nurs'e's scale to find 
their mass and height. ^ 

re is the information Jim collected. 



Student 



Starting' 
Point 



Pedalled 
at Start 



Distance 
Travelled 
when Started 
to Pedal* 



Type of 
Bicycle 



Mass Height 



Boy 
or 

Girj 



Bill 



iJane 



Terry 



Phyllis 



1st 


try 


top of hill 


no 


300 


m 


2nd 


try 


top o'f hill 


no 


290 


m 


3rd 


try 


top of hill 

•* 


no 


290 


m 


.1st 


try 


top of hill 


no 


320 


m 


2nd 


try 


top*of hill 


no 


320 


m 


3rd 


try 


top of hill 


no 


32 b 


m 


1st 


try. 


top of hill 


no v 


330 


m 


2nd 


try 


top of hill 


no 


331 


m 


3rd 


try 


tQp of hill 


no 


• -331 


m 


1st 


try 


top 'of hill 


no 


323 


m 


2nd 


try 


top of hilX 




327 


m 


3rd 

if 


try 


top of hill 


£10 


328 


m 



10 speed Sekine 
10 speed Sekine 
10 speed Sekine 

10 $peed Sekine 

10 speed Sekine 

10' speed Sekind" 
« * 

10 speed Sekine 
10 speed Sekine 
10 spee'd Sekine 

10 speed Sekine 
10 speed Sekine 
10 speed 'sekine 



35 kg ''1.3 m Boy 



36 kg 1.2 m Girl 



41 kg *1*5 m Boy 



38 kg 1-1 m Girl 



Directions.: 



Jim and his friends m*de up the following chart to record the 
information that would help them answer, their question: Does 
a person's mass make a difference .to the distance he or she -can 



coast on v a bicycle? 



Person's M^ss 



Distance Travelled Before Pedalling 
First Time Second Time Third Time 



Bill * (m) 

jane in) 

Phyllis (o) 

Terry' (p) 



(a) 
(d) 
(g) 
(j) 



(b) 
(e) 
(h) 
00 



(c) 
(f) 
(i)- 
(1) 
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How should they record the ^information, that Bill had gone- 300 m on 'his 
first try when he had to start pedalling. 

Circle the number of the correcf^ answer. 

(i) * Put 300 m in space (c) . 

(ii) Put 300 m in space (a,) . 

(iii) Make up a new space for the information. 

(iv) Leave it out. 

How should they record the \ information that each of the 4 persons used a 
10 speed Sekine bicycle? ^ , 

Circle the^umber of the correct answer. 

(i) Record it»in the ^pdces (m) , (n) , (o) , (p) . 

(ii) Record it in the spaces (a) , (b) , (c) , (d) , (e) , (f ) , (g) , (htf (i) / 
(j), (k) and (1). % 

(iii) • Make up new spaces for the information- 

(iv) Leave it <5ut. * . • . . 

■* * . 

\ ' * 

How should they record the information that Terry was 1.5 m tall?' 

Circle the number of the correct answer. •» 

v - . . , 

4 (i) Record J,t in space, (g).- * 

(ii) Record it' in spac& (p) . t • \ m 

(iii) Mkke up a new space for the information. . • 

(iv) Leave it out. ^ ^ 

How should they record the information that Bill went 300 m, Jane 320 m, 
Phyllis 328 m and Terry 330 m on their first tries? 

Circle the number of the correct answer. 4 ^ 

Put the numbers' in spaces (b) , (e) , (h) and (k) . 

(ii) Put \he numbers in the spaces (a) , ^(d) , (g) and (j). « u 

(iii) Make up new spaces; for the information. 

(iv) Leave it out', v| 



s< x 



v. 



■1 
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Jim is- trying" tQ find <*ut*Vhy 'some children can coast further on their bicycles^ 
than others" can. He waxits 'to kft* whether a person's mass influences the j 
distance £fe or she c*n coast." To find out, he gathered four of his clashes , 
Bill, Jane, Terry. and Phyllis-, who' all had the same kind of bicycles, at pie . 
top of a hill near the school. 




One at a time each started downhill by pushing off 
Jiow far each\tr#/elled*before needing to pedal to kee 
friend did this three times and then* Jim used the scho 
their mass and height. . 

Here is the information Jim collected. % 




Jim* measured 
balanced. Each 
s scale^ to find 



Student 



Bill 



Jane 



Terry 



Phyllis 



/- 



Starting 
Poipt 



Pedalled 
at Start 



Distance 
Travelled 
when Started 
to Pedal ' 



Tyge of« 
Bicycle 



Mass Height 



Boy 
or 

Girl 



3rd try 



-2nd try 
3rd try 

1st try 
2nd try 
3rd try 



top of hill 


no 


300 


m 


top of hill 


no 


290 


m 


to^ of Mil 


no 


290 


m 


top of hill 


no 


320 


m 


top of hill 


no 


v 320 


;m 


top of hill 


t 


320 m 


top of hill 


no - 


- 330 


m 


top >of hill 


no 


. 331 


m 


top of hill 


no 


,331 


m 


top of hill 


no 


328 


m 


top of hill 


no ' 


-327 


m 


top of hill 


no / 


328 


m 



xlO speed Sekine 
10 speed Sekine 
10 speed Sekine 

10 speed Sekine 
10 speed Sekine 
10 speed Sekine 

10 speedFsekine 
10 speed Sekine 
10 speed Sekine 



35 kg . 1.3 m , Boy 



36 kg 1.2 m Girl 



41 kg, 1.5 m* Boy 



10 speed Sekine 38 kg 1.1 m 
10 speed Sekine 
10 speed Sekine 



use tnef aoov^ lntoiuiauiun w — — r 

answer ^he question: "Does a person's mass, make a c^if^rence to 
the distance he or she can coast on a bicycle?" 

\ j j 9 

Add more rows or columns if you need j them. , 



Distance Travelled Before Pedalling 
Person's Mass ^ First 1 Time Second Time Third Tirte 



Girl 



Bill 



Jane 



Phyllis 

O 

:RJC Terry 



so. 
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Etfect of Soil Type on * 
Growth -of Plants % / 
(Version 1) ' » 



* A class Studying how -the type of soil affects the amount of growth ih plants. 
''They putlach kind o!/soil/ in a different pot and planted three seeds liv^ach^ 
pot! They were. careful to keep everything else the same for each of the^seWings, 
Then they measured- the -height that each plant grew. 

Her^is the information they^c^llected. a ■ 



Amount of .-Exposure of Number of days Height of -Height of 
Type of water- every window pots until first seedling in seedling in Colour 

SoU Seed day ' : kept in sprout appears , two weeks three weeks of stem 



sand 
* 

• 


1st 
2nd 
3rd' 


.05 L ' 
.05 L 
• OS J. 


• qast 
9 m east „ 
* ; ^ast (i 


7 -days 
9 days * 
s 5 days 


4,0 
3.0 
3.5 


cm 
cm , 
cm 


* 8.0 
9.0 
7.0 


cm 
cm" 
cm 


green 
greqn 
green 


sand St 

plant 

food 


1st 
2nd 
3rd , 


.05 L 
.05 L 

;"o5*l 


• v * 
* east 

v. . east 


5 % days 

6 days- 
3 .days. 


7.0 
6.5 
6.0. 


cm 
cm 
cm 


11,0 
12.5 
" 12.0 


cm 
cm 
pm 


/ green 
green 
green 


peat 
moss 


% lst~ 
2nd 
3rd 


'.05 L 
.05 L 
.*05 L ^ 


^elkst 
; te^s t 
'east 


8 days 
7 days 
6 days 


• 5.0 
4.0 
.4.5 


cnf 
cm 
cm 


10.0 
9.0 
9*0 


cm 1 

cm 

cm 


green 
green 
'green. 


garden* 
soil ^ 


1st 
2nd 
3rd 


.05 L 
.05 L 
.05 L 


v • east 
ea;t^ ' 
eas't f / - - 


6 days . 
5 days 
4 days 


6.0 
6.5 
'7.0 


cm 
cm 
cm 


K12.0 
12.0 
1 12.5 


cm * 

cm 

cm 


green 
green 
green 



.V 




Directions:' Their question *i« v. "Which kind of soil . helps' plants to grow the 
tallest?'' Which, of* the following charts is the best way to show 
the information, they need" to answer, their, question? • .% 

.Circle the letter of the Correct answer. 

(a) Num6^r ofe da£s ujitil * m 

1 , , sprout appeafs " *J t , , 

Type of Soil 1st 'Seed 2nd Seed ^fd Seed 
»■ 

.Sand 

" * 

Sand and 
Plant Fodd 

* Peat ribss 

Garden Soil 



7 days ' 


9 


days *' 


5 days 


5 .days 


6 ' 

i 


days 


3 day*/ 


8 days 




6 days 

•* 


<6 days 


5 days 


4 days 



Soil,Ty#e 



Total Amount Seedling v 
Grew in Three Weeks 

1st Seed -2nd Seed 3rd Seed 



Sand & Plant Food 11.0 cm 
Garden Soil 12,0 pm 



12.5 cm 
12.0 cm 



12.0 cm 
12.5 cm 



(c) 



r 4 TotaL Amount; Seedlings 
Seed Grew in^ Thjree Weeks 



Seed Type of Soil 



1st 


8.0 


cm 


2nd 


7.0 


cm 


3rd 


7.0 


cm 


1st 


11.0 


cm 


. 2nd 


12.5 


cm 


3rd 


12.0 


cm 


1st 


10.0 


cm 


2nd 


9.0 


cm 


3rd.. 


9.0 


cm 


1st 


12.0 


cm 


■ 2nd 


%X2.0 


cm 




„ 12.. 5 


cm 



1st * sand 

2nd sand 

3rd sand 

ls£ sand and plapfc^food 

2nd - sand an &-planfr food 

3rd sand and plant food 

0 -J 

1st peat' moss^ 

2nd peat moss . 

3rd peat moss * , 

1st * gajrdeu^ sojLl ^ 

2nd garden soi^l 

3rd garden soil 



Total Amount Seedlings 
Grew in Three Weeks 



\Number/of days until 
Sprdut Appears 



Type of Soil * 1st 



2nd 



3rd 



1st 



2nd 



3r£ 



sand 

sand and 
plant fpod 

peat moss 

garden soil 



* '8.0 cm 
11.0 cm 

5 10.0 cm 
-12-0^cm 

a- 



7.0 cm 

12.5 cm 

9.0 cm 

*l£,0 cm 



7.0 cm* 
12.0 cm 

• 9fQ cm 
12.5 cm 



7. d^ys 



days 



8 days 
^ days 



9 days 

6 days 

7 days 
5 days 



5 days 

3 days 
y 

6 days 

4 da^s 



Jfotal* Amount Seedlings 
Grew Three Weeks - l 



Type of vSoil 1st 



'2nd 



3rd 



s'ancl 

sand v and - 
plant food 

pedt,moss 

$ m 

garden soil 



8.0 cm 
« *• • 
11.0 cm 

10^0 CXQ 
'•12-.i> : cm 



7.0 c3h 
*12.5 cm 

<?.o' cm 
12.0' cm* 



, 7.0 cm 

i » 

S.O dm 
12 15 cm 



* Recording Information' 



4. Effect of Soil Type on 
> , Growth, of Plants # . 

(Version 2) J i 



Junior 



9-1 



V 



*A class is studying hoW the type of soil affects the amount of growth 'in plants. . 
They -put each kind of soil 'in a different pot. and planted three seed? in each 
; pot- They were carefuL to keep -every tiling, else the same for each of -the seedlings . 
*' % Then they measured *he%height^that" each plant grew. 

*Here is the Information they collected. 

V • , ' ' • 

Amount of Exposure of Number of days Height of Height^ 9 ^ 
Tvt>e of water every window pots until first , seedling' in sefediing in Colour 

Soil Seed day kept in sprout ap^ars two weeks three weeks of stem 



sand 



sand & 

plant 

food 

peat. 
moss * s 



garden 
soil 



1st 
2nd. 
3rd 



1st 
2nd' 

3rd 

1st 
2*d 
3rd 

1st 
2nd 
3rd: 



.05 L 
.05 L 
.05 L 

.05 h [ 
.05 L 
.05 *L 

.05 L 
.05 L 
.05 L 

.05, L 
.05 L 
.05 L 



east 
east 
east 

east 
east 
east 

east 
east 
east 

east! 
east 
east 



7 "days 
9 days 
5 days 

5 days 

6 days' 

3 days, 

8 days 

7 days 

, 6 days^^ 

6 (fays 
5 days 

4 days 



4.0 


cm 


~ 8.0 


cm 


green 


3. a 


cm 


' 9.0 


cm 


green 


3.5 


cm 


7.0 


cm 


green 


7,0 


cm 


11.0 


cm. 


gireen 


6.5 


cm 


12.5 


cm 


green 


6.0 


cm 


12.0 


cm - 


green 


5.0 


cm 


10.0 


cm 


green 


4.0 


cm 


. 9.0 


cm 


green 


'4.5 


cm 


. 9.0 


cm 


green 


6.0 


cm 


12.0 


cm 


fcfreen 


6.5 


cm 


12.0 


cm 


green 


7.0 


cm 


12.5 


cm 


gre§h 



Bisections: 'The class made up this chait to record the information that would 
* help them answer their question: "Which kind'*of soil helps plants 
' ,gr<pw the tallest?" ^ • 

Total Amount Seedlings. Grew* In 3 Weeks 

„ • , i 

1st* 2nd 3rd 



# Type>»bf Soil 



sand 



(m) 



sand and 
plant food (n)' 



\ 



peaft moss * (o) 



garden 
soil 



(P) 



(a) 

.(d) 

tg> 

(j) 



,(b) 
(e) 



(c) 

(f) 
(i) 

(1) 



ERIC . >-A— -V 
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• * ' ' .. '92 

1. .How should the class record the information that the four 1st seeds grew „ 
; 8.0 cm, '11.0 cm, 10.0 cm and 12.0 cm each in three weeks? • . ' 

* . * ' - ' ' ' ' ■ •; 

Circle the number pf the correct answer. .* . * - ' « 

' >(i) . .Put the numbers in space's (a) , , (d) (g) and (jf. . • 

(ii) Put'the numbers in spaces M) , ' and (c V 

(iii) Make up new spaces for the information. ^ 

* * - 

•(iv) L^ave it out. 

■ . . ' * • ; - ° A. 

2. How' should 'the class' record the information that' the 1st seeds planted in , 
peat moss sprouted in 8 days? 

Circle the number o f the correct a nswer. ^ - . 

(i) Include it in space (g) . 

(ii) Include it in space (a) . j£ * _ 
* (iii) M^ke up a new space for the information. 

(iv) , Leave it out. " . 



3. How should the class record the information that each plant was ptfaced, 
in a window wi<th an eastern exposure? 

. Circle the number of the correct "answer. . L ^ 

(i) Record it in spaces fan), (n) , (o) and (p) in the soil t X pe column. 

(ii) ^Record it in each ^f the spaces (a), \b) , (c), (d) , (e) # (f ) , (g) # 

# (h), (i), (j)/- 00 and (1).< w 

' * ' v 

(iii) ' Make up new spaces for the information. 

(iv) « Leave it out^ 

1 * * mm 

4 How should the class record the informationjftiat the 3rd seed planted in 
sand and. plant food was 12.0; cm high three weeks after planting? 

'circle the number >of -the correct answer. ( 

(i) ' In space (b) . . 

(ii) In space (f ) . • . 

(iii) Make up >a new space for the 'information. 

(iv) Leave it out. ( * . 
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4. pffectvOf Soil type on 
Growth of Plants ^ 
(Version 3) 



. 1 



A class is studying how the type of soil affects the amount of growth in plants. ^ 
Ihey put each kind of soil in a different pot and Ranted three seeds in eaph ■ 
pot!" They were careful to keep everything else the same for each of the seedlings. 
Then they measured the height that" each plant grew. * 

Here * is the information they collected. , , 



Type of 



Soil 


Seed 


day 


sand 


1st 


.05 


2nd 


.05 




- 3rd 


.05 


sand & 


1st 


.05 


plant 


2nd, 


.05 


food 


. 3rd'- 


.05 


peat 


1st 


.05 


"VOSS 


2nd 


.05 




3rd 


.05 



Amount of - Exposure of - Number of days Height of Height of • 
u^pr pv,rv -window pots until first seedling in . seedling in Cplour* 

three weeks of *stem 



garden ' ^Ist' 
soil ' 2nd 

u . 3rd 

. / : 





kept in 


sprout c 


< 

L 


east 


7 days 




east 


9 days 


L 


'east 


5 .days 


L 


east 


* 5 day$ 


h 


east 


• 6 days ' 


L 


east 


3 days, • 


L 


• east- 


4 8 day^ 


L 


east 


7 days 


L 




6 days 




# 

east 


6 days 


L 


east 


5 days 


* 

L 


east 


4 days 



4.0 on 
3.0 cm 
3.5 cm 

.7.0 cm 
6.5 cm 
6.0 cm 

5.0 cjn 
4.0 cm 
.4.5 cm 

6.0 cm.. 
* 6.5 cm 
7.0 cm 



8.0 cra- 
, 9.0 cm. 
7.0 cm 

11.0 cm 
12.5 cm 
12.0 cm 



10.0 cm 
l.Qr cm 
1.0 cm 



4 



^JL2.0 cm 
• 12, 0< cm 
12 . 5 rm 



5 ^cr 



green 
green 
green 

green 
green 
green 

green 
green 
green 

green 
gr.een 
green 



Directions: Use the above* information to, fill in this chart so that. the class 
v j can answer .their question: "Which kind of soir helps .plants to 

grow the tallest?" ■ 



> Add 


more rows or columns if you need them. • 


* 


viotal Amount Seedlings Grew i*n 3 Weeks 


* r * 
Type of Soil 


1st* 2nd , 3rd 

iV * . ^_ ■ ' ■ 


sand ^ , v 




sand and 


f 

! f ° 


plant food. . 


* . 



peat moss 



Becording Information ' 



Junior^ 



94 



£ % Effect Qf Water Temper&ture 
* on Germination Time m\ 
(Version 10 



Paul wants to know whether ti/ temperature of water will affect the time a 
seed takes to sprout, fn^lass helped Paul plant seeds in soil in pots.. 
They set the pots together in a sunny classroom Window and watered them 
everyday.' They kept everything the* same for all the seed pots except for 

warm and hot. They watched 



everyday. They kept everything 
three different' temperatures of water, 
them' for two weeks. 



coo 



Here is thef info 



iation Paxil collected. 



Number of 
seeds in 
' pot 



T^ype of 
Seed 



Amount 

water 
each day 



"D^ys^ until 
. sprdut - 
appears 



Height of 
sprout' £n 
two \ weeks 



Colour of 
sprout iji 
two weeks 



Used Cool Water 

- 1st plant , 1 

- 2nd plant . .1 

- 3rd plant 1 



bean 
''bean 
bean 



.05 L" 
.05 L 



6 
7 
6 



.4 cm 
■ 3 cm 
5 cm* 



green 
gf^en 
green 



Used Warm Waters 

- 1st plant . 

- 2nd plant 

- 3rd. plant 

Used Hot Water 

- 1st plant 
• - 2nd 0 plant, 
c ■-. 3ifd plant 



1, 
1 
r 



> ■ 



bean 
bean 
bean 



/bean 
bean 
be^n 



,05 h 
.05 L 
.05 L 



.Q5 L 
.05 L 
:05 L 



5 
5 
6 



no sprout 
no sprout 
no sprout 



V 



5 f q& 
5, cm 
4 «cm 



0 
0 
0 



• green 
ff s jgreen 
girfeen 



/ 
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Directions; The class made charts of the information in their notebooks. 

Which one do you think is best to, help Paul answer -his question, 
< "Does the temperature of the water affect the time a seed takes . 
to' sprout?" . „ • 

" Circle the letter of the correct answer. M • 



(a) 



(b) 



Height of Sprout 

1st plant. 2nd plant 3rd plant 



Cool Water 
Warm Water 
Hot- Water 



4 Cm 

5 cm 

,0 



3 cm 
5 cm" 
0 



5 cm 
5 cm 

0 



Sprouting Time 

1st plant 2nd plant 



frd plant 



Cool Water' 
Warm Water 
Hot Water 



6 (Jays 7 days * 6 days 

5 days 5 days 6 days 

no sprout no sprout no sprout 



(c) 



.(d) 



Sprouting Time 

1st plant 2nd plant ^3rd plant 



Cool Water 
Warm Water 



Cool Water 
Warn Water 
Hot Water 



7. days 



6 days 
5 days 
iy sprout 



2rtd plant 



6 days 



6 days 

5 day£ / 5 da^S\ 6 days 

Sprouting Time 
1st' plant 



3rd plant 



•7 days 6 days 

5. .days • 6 days 
no * sprout .no sprout 



Height of Sprout 
1st -plant 2nd plant 



; 3rd plant 



4 cm 

5 cm 
0 



, 3 cm 
5 cm 
0 



5 cm 
4, cm 
0 



ERIC 



f 



Water 


♦ Plant 


cool 


1st v 


cool * ' , 


2nd 


L cool 


3rd 


warm t * 


v *lsrt 


warm 


2nd 


warm 


3rd- 


• hot v 


1st 


hot 


2nd ' 


hot 


'3rd 



Sprouting TimeV/ Plant 



6 dayfe 

7 days 
6 days 

5, days . 

5 days 

6 days 

no sprout 
too sprout 
rto sprout* 



1st 
2nd 
, 3rd 

1st 
-2nd' 
3rd 

1st 
2nd 
3rd 



i 
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5. Effect of Water Temperature. * 
on Germination Time 
(Version 2) 

* - * 

Paul wants' to know whether the temperature of water will^fTect the time a 
seed takes to sprout. The class helped Paul plant seeds in soil in pots. 
They set the pots together in a sxinny classroom window, and watered them 
everyday. They kept everything the same for all the seed pots except for 
three different temperatures of water, cool, vara «nd hot. They watched 
them for two weeks. • v 

Here is the information Paul collected. ^ 



Number of 
seeds in 
pot 



Type of 
Seed 



Used Cool. Water 
4 - 1st plane* 

- 2nd plant 

- 3rd plant 

Used tfarm Water 

- 1st plant 

- 2nd plant 

- 3rd plant 

Used Hot Water 
• - 1st plant 
2nd plant 

- 3rd plant 

Directions:- 



1 
1 
1 



1 
1 
1 



1 

'1 
1 




bean 
bean 
bean) 



Amount 
of water 
ea<sh*day 



.05 L 
.05 L 
.05 L 



• 05 
.05 

• 05 



.05 
.05 

.05 



Days until 

sprout 

appears 



6 
7 
6 



5 
5 



no sprout 
no sprout 
no sprout 



Height of Colour of 
sprout in sprout in 
two weeks two weeks 



4' cm 
*;3 cm 
5 cfll 



5 
5 
4 



cm 
cm 
cm 



0 
0 
b 



green 
green 
green 



green 
green 
, green 



) 



The class designed the following chart to record the information 
that would help- Paul answer his question: "Does the temperature 
of the water affect the time a seed takes to sprout? 



Temperature 
of Water' 



v 



Sprouting Time 



1st Plant 



2nd Plant 



3rd Plant 



Cool Water (j) (a> . 

Warm Water (k) (d) 
Hot Water (1) .(g) **' 



(bj 
(e) 
(h) 



(c) 
(f) 
(i) 



ERIC 
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1. How should Raul record the information that the sprout appeared in the 
first pot watered. with cool water in six days? 

Circle .the number of \ the correct answer, 
(i) Put 6 days in space (a) . ^. 
* (ii) Put 6 days in space (e) . 

{iii) Make up a new space for the information. 
• (iv) , Leave it out. 

2. How should Paul record the information that each pot received .05 L of 
water each day? 

Circle iifo^^rfoer^of the- correct answer. 

(i) 'Record ii: in the spaces (j), (k) and (D . 

(ii) Record it in each of the spaces (a), (b) , (c) / (d) , (e) , (fj , (g) , 
(h) arid (i) « _ , 



- (iii) Make -up new spaces for the information, 
(iv) Leave it out. * * * 

3. How should Paul record the information that the t!hird plant watered with 
^>ol water was 5 cm 'high at the end of two weeks? 

't^jft Circle the, number of the correct .answer. 

' (i) Include it in space (c) . * 

(ii) Include* it in space (j). 

* (iii) Make up a new space for the information. 
' (iv) . Leave it out. 

4 How should Paul record the- information that at the end of two weeks no 
sprout had appeared in any of the pots watered with hot water? 

% Circle the number' of the correct answer. 

(i) Put "no sprout" in spaces (a), (b) and (c) . * 

s (ii) Put \o sprout" in spaces (g) , HO and (i) . 

(iii) Make up new spaces for the infprmation. 

(iv) Leave it out. 
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5. Effect of Water Temperature 
on Germination Time 
(Version 3) 



Paul wants to know whether the. temperature of water will affect the time a 
seed takes to sprout. The claLs helped Paul plant seeds in soil in pots. 
They set the pots together in [a sunny classroom window and watered them 
everyday. They kept everything the same for all the seed pots except for 
threl different temperatures of water, cool, warm and hot. They watched 
them for two weeks • 



^ Here is the information Pa>ul collected 



Number of 
se'eds in 
pot - 



Amount Days until 
Type of * of water sprout 
Seed ' each day appears 



Height of Colour of 
sprout in sprout in 
two, weeks two weeks 



Used Cool Water 

- 1st plant 

- 2nd plant 

- 3rd plant 

Used Warm Water 

- 1st plant 
• - 2nd plant 

- 3rd plant- 

Used Hot Water 

- 1st plant 

- 2nd plant 
r 3rd plant 

Directions t 



1 
1 
1 



\ 



^bean 
;bean 
-bean 



bean 
bean 
bean 



bean 
bean 
bean 



.05 L 
.05 L 
\05 L 



-.05 L 
.05 L 
.05 L 



.05 L 
.05 L 
.05 L 



6 
7 
6 



5 
5 
6 



4 cm 
3 cm 

5 cm 



5 cm 
5 cm 
4 cm 



gree^n 
green 
green 



green 
green, 
green* 



no sprout 
no sprout 
no sprout 



0 
0 
0 



Use the above information to fill in the following chart so that 
Paul can answer his question: "Does the .temperature of the water 

affect the time a seed takes to sprout?" ^ * 

c 

Add more rows or columns if you' need them. 



Temperature 
of Water 



Sprouting Time 

1st plant 2nd plant 



3rd plant 



Cool Water 



Warm Water 



#ot water 



erJc 
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6. Size and Volume of Marbles 
(Version 1) 



Ann wanted to find out if the mass of a marble is related to its volume. 
She collected " some small, medium and ""large marbles of different colours 
and materials.- She ipade sure she had a marble of each material in each 
size. She dropped them one by one into water in a" glass cylinder. The 
cylinder had' markings on the side so^she could tell how many mL the water 
rose when she added' a marbl^. 



He 



re. is the information Ann collected. 



Level of water 
in cylinder 
when no marble 
is 'in it 



Colour pf 
Marble 



.Size of Marble 



Material 
marble 
made of 



Level of water 
in cylinder 
after marble 
is added * 



Volume of 
Marble 



20 mL 


blue 


1st 


small one 


1 

.glass 


22.5 


mL 


20 mL 


orange 


1st 


medium one 


stone 


23.0 


mL 


20 mL J 


red 


2nd 


small one 


stone 


22.0 


mL 


20 mL 


yellow 


1st 


large one 


plastic 


25.0 


mL 


20 -mL 


green 


2nd 


medium one 


Aplastic 


23.5 


mL 


20 mL 


yellow 


3rd 


medium one 


glass 


23.0 


mL 


20 mL 


green 


3rd 


small one 


plastic 


21.75 


mL 


20 mL 


red 


2nd 


large one 


glass 


24.5 


mL 


20 mL 


blue 


3rd 


large one 


stone 


26.0 


mL 



2. 


5 


mL 


3. 


0 


mL 


2. 


0 


mL 


5. 


0 


mL 


3. 


5 


mL 


3. 


0 


mL. 


1. 


75 


mL 


4. 


5 


mL 


5. 


0 


mL 



erJc 



101 



100 



.Directions: Shertried different ways to organize the information into a chart 
• . that would help .her to answer her question, "Is the mass of a.« 

marble related to its volume?" 

•Circle the letter of the correct one* 



(a) 



(b) 



(O 



(d) 



(e) 



Size of Marble 



Material marble made of • 

1st marble 2nd marble 3rd marble 



\ 



small 

medium 

large 



glass 
stone 
plastic t 



s f tone 

plastic 

glass 



plastic 
glass 
stone . 



Volume of Marble 



J 



Size of Marble 1st marble 3rd nfarble 



small 

medium 

large 



Size of 
Marble 



2.5 niL 

3.0 mL 
5.0 mL 



Volume Qf Marble 



1.75 mL 
3.0 mL 
5.0 mL 



Material marble made of 



1st marble 2nd marble '3rd marble . 1st marble 2nd marble 3rd marble- 



small 

medium 

large 
4 



2:5 mL 
3.0 mL 
5.0 mL 



2.0 mL 
3.5 mL 
4.5 mL 



/ 



1*75 mL 
3.0 mL 
5.0 mL 



gjass 
stone 
plastic 



stone 

plastic 

glass 



plastic 

glass 

stone 



* Volume of Marble 
Size of Marble 1st ijiarble y 2nd marble 3rd marble 



small 

medium 

large 



1st marble 
2nd marble 
3rd marble 



2.5 mL 2.0 mL 

• 3.0 mL 3.5 mL 

5.0 mL 4.5 mL 

Size of Marble 

small medium large 

small medium large 

small ' medium large 



1.75 'mL 
♦ 

3.0 mL 
5.0 mL 



1st marble 
2nd marble 
3rd marble 



Volume 'of Marble 



2.5 mL 
3.0 mL 
5.0 mL 



2.0 mL 
3.5 mL 
4.5 mL 



1.75 mL 
3.0 mL 
5.0 mL 
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6. S^ze and Volume of Marbles 
(Version 2) . 

Ann wanted to find out if the mass of a marble is related to its volume. 
She collected some small, medium and large marbles of different; colours 
and materials. She made sure she had a marble of eafch material in each 
size. She dropped them one by one into water in a gla^c^linder. The 
cylinder had markings on 'the side so she could tell how mari^ the water 
rose* when she added a marble. ^ • 



Here is the information Ann collected. 



Level of 'Water 
ift- cylinder 
when no marble 
is in it 



Colour of 
Marble 



Size of' Marble 



Material 
marble 
made of 



Level of water 
in cylinder 
after 'marble 
is added 



Volume of 
Marble 



20 mL 


blue 


20, mL 


orange 


20 mL 


red 


20- mL 


yellow 


20 mL - 


green 


20 mL 


yellow 


20 mL. 


green 


20 mL 


< - red 


20 mL 


blue 



1st small one 
1st medium one 
2nd small orie 


glass 
• stone 
stone 


22.5 
23.0 
22.0 


♦mL 
mL 
mL 


2.5 
3.0 
2.0 


mL 
mL 
mL 


1st large one 
2nd medium one 
3rd medium' one 


plastic 
plastic 
glass 


.25/0 
23.5 
23.0 


mL 
mL 
mL 


5.0 

3.5' 
3.0 


mL 
mL 
mL 

V 


3rcl small one 
2nd large one 
3£d large one 


plastic 

glass 

stone 


21.75 

24.5 

25,0 


mL 
mL 
mL 


■ 1.75 
4.5 
5.0 


mL 

mL^ 

mL 



.Directions: ■■ Amrxtestgried^^^^ 

her answer her question: "Is there a relationship between the 

volume of a marble and its ma^sT 1 



Size of Marble 



small (j) . 
medium (k) 
large (1) . 



Volume of Marble 

1st marble 2nd marble 



3rd marble 



(a) 
(d) 

(g) 



(b) 
(e) 
(h) 



(c) 
(f) 

(i) S 
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1. 



3. 



How should Ann record the information that the first large mcirble has a 
volume of *5- mL? ^ • 1 . ** * 

Circle the number of the correct answer* 
,(i) Put "5 mL" in space (g) . 

(ii) Put "5 mL" in space (f ) . 

(iii) Make up a new space for the information. 

T 

(iv) Leave it out. - u 

How should Ann record the information that the water, in the cylinder stood 

at. 21. 75 mL after she added the third small marble? 

k • 
Circle the number of ^the correct answer* 

(i) Include it in space (c) . ' . * 

(ii) Include it in sp^e^(j). ^ ' 

r 

(iii) Make up a new space for the information. 

(iv) Leave it out. w . - 

How shouia Ann record the information about the material from which each , 
marble is made? 

Circle the number of the correct answer* 

(i) Include it in the spaces (a), (b) , (c) , (d) , (e) ,J£ ) , (g) , (h) and 

(i). - 
(xi) Include it in the spaces (j), (k) and (1). 

(iii) Make up fiew spaces for .the information. * ' 

(iv) Leave it out,. 

How should Ann record the information that the volumes of the medium- 
sized marbles were 3.0 mL, 3.5 mL and 3.0' mL? • , • 

• ■ * 

Circle the number of the correct answer. , 

* * » 

(i) Put tjiese numbers in spaces (d) , (e) and (f ) . 

(ii) Put these numbers in spaces (g) , (h) and (i) . % ^ 

(iii) Make up new spaces fofc the 'information. 

i 

(iv) Leave it out. . - 



m 
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6. Size and Volume of Mafbles 
fVersion"3f — J~ — _ 



Ann wanted to find oMt if the mass of a garble is related to its volume. 
She collected some small, .medium and large marbles of different colours 
and materials.- She made sure* she* had a marble of each material in each 
size. She. dropped them one by one into water in a glass cylinder. The 

f cylinder had markings on the side so she t could tell how many mL tne water 
rose when she added, a marble. 

( . 

•'Here is the information Ann collected. . ^ 



Level of water 
'in cylinder 
when 3 no marble 
is 4» it 



Colour \of 
Marble ; , 



Size of -Marble 



Material 
marble 
'made of 



J^vel of watef 
in cylinder 
after marble 
is added 



Volume of 
Marble 



20 mL 
20 mL 
20 mL 

20 mL 
20 -mL 
20 mL 

''20 n£ 
' 20 mL 
20 mL 



Directions s 



blue 

orange 

red 

fellow 

green 

yellow 

gre.en. 

red 

blue 



1st small one 
1st medium one 
2nd small one 

1st l^rge one 
2nd medium one 
3rd medium one 

3rd- small one 
2nd* large one 
^rd large one 



glass 

stone^ 

stone 

plastic 
plastic 
§lass 

plastic 

glass 

stone 



22.3 mL 
23.0 mL 
22.6 mL 



25.0 
23.5 
23.0. 



mL 
mL 
mL 



21.75 mL 
•24.5 mL 
25.0 mL 



2.5 mL 

3.0 mL 

2.0 mL 

5.0 mL 

3.5 mL 

3.P mL 

1.75 mL 

4.5 mL 

5^0 mL 



Use the above information to fill in this chart so that 'Ann, can 
answer het quest^n: "Is there a relationship between the volume, 
of a marble and its mass?" 

Add more rows or columns if you need them. , 





Volume of Marble 




Size' of* Marble' 


1st marble 2nd marble 


3rd, marble 


small 






medium 


■ Q 

large 


> 
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Items 



1. Ramp 



Levels 
1 



b * 



3 
d 



2. Moose & Wolves 
31 Magnets \ 

A 

A. Plants & Sunlight' 



/ a 



5. Plants & Water 



6. Plants & Fertilizer c 



7« pendulum 



8. Shadows 



*d 



'd 



9. Animal Coverings^ 
fur 



b' 



10. Solutions 



EMC 



Observing Relationships 

♦ 

"X. Ramp 



Junior 
/ > 105 




Height 
off 

Ramp ~& 



Ramp 



t ^ 

Distance Travelled By Marble 



Richard did an experiment in which marbles of different mass rolled down 
a ramp. He w^ted to find out if the distance'* travelled by* each marble is 
influenced by the mass of the marble/ These were his results: 





Distance Travelled by Marble 




Trial 


1 g marble 


2 g marble 


3 g marble 


1st 


. 12 


17 


24 


2nd 


14 ' 


lfr 


22 


3rd 


•11 • 


. 19 


23 


4th 


15 


14 


is 


5th 


9 


15 


25 * 



Directions* What would be the best way to find out if there is a relationship 
between the xn^ss of a marble and the distance it travels down the 
ramp? N . . 

N - Circle the letter of the best answer* * 

) 

(a) - Study the information 'for- the 1st, 2nd and 3rd trials of the 2 g marble. 
See what happens to the distance the marble travels on 'these rolls. 

4 

* (b) Find the longest and shortest distance travelled, 'see if the marble's mass 
is.bigger for the longest distance than it is for the shortest distance. 

(C) .Look at all the information. See if the distance travelled is always ^ 
longer as the marble's mass gets bigger. 

* • 

(d) Compare the distance the marble travelled on the middle trial for each 
mass. See if the distance increases as the mass of the marble increases. 
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2 J Moose and Wolves 



/ 



Frank thinks, that wolves may kill moose* He got some information about the 
changing numbers of moose and wolves in Algonquin Park. He wanted to find 
out if the number of wolves living in the Park influenced the number of moose' 
living in 'the Park. ' * ' < 

Here is the infcprmation he received: 



V 



Year ? ' 


Number 

of Wolves . 




Number 

o^Moose* 0 


: ^96? ■ 

1 1968 
1969 
1970 


78 
100 
124 
148 




53 
44 
33 

20 . 


1971 . 
19,72 ' " 
. 1973' 
1974 


151 
124 
98 
' 73 " 


#' 


21 

30 , 

43 j 
54 ; 


" 1975 
1976 
1977 
1978 


. 105 
135 
161 
204 


t 


•42 » 

" 3$ * " 

28 
" , 18 



J 

Directions: What would be the best wdy to, find out if there is a relationship 
. 1 - / between the number of wolves and the number of moose in the Park? 



Circle the letter j>f the best answer . 



(a) • Look at all the information. , See if the number of moose always gets 
. . ^smaller i£ the number off, wolves gets larger. 



(b) Look -at the numbers for the first a*& last years. If there are more 
wolves in '1976 than there were in 1968, see if there are fewer moosg 
in 1978 than therq were in 1968. 

c 

* • 

(c) Lbok at 1969 and lp!2 when the number of wolves was the same. See what 
r happened to the number of moose ip these ^rears. 

(d) Find the years wheiP there was the most and the least wolves. See if 
there are fewer moose when there are the mo^t wolves *and the most qoose 
when there are ffewer wolves.- f * 



J 
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3. Magnets '* ♦ . 

Bob has done an experiment in which magnets of different sizes- were lowered 
■ into a can of , pins. He wanted to see if the larger magnets attracted more 
pins than the smaller ones. - * * 



. '- 'A* 



J/ 




Various Sized Magnets 

9 



These were his results: 

Size of 
Magnet 



Smallest 



Medium 



Largest 



1st trial 
2nd trial 
3rd \trial 

1st trial 
2nd -trial 
3rd trial 

1st trial 
2nd trial 
3rd trial 



Number of 
Pins Picked Up 

66 

55 . 

70 \ 

75 
75 
79 

90 

89 * * 

96 . 



J 1 



aCan^Half 
^ull of 
Push Pins 



Directions: What would be. the test way to find out if ther^ is a relationship 
between the size of the magnet and the power of the magnet? 

Circle the letter of the best answer. 

" (a) Find the largest and smallest number of pins picked up. See if the magnet 
size is ' greater for the largest number of pins than it is for the smallest 
number. , ' J 

(b}« Study the data for the '1st, 2nd and 3rd trials of the medium sized' magnet. 
' See how -many pins the magnet picked up on e^ch of these trials. 

(c) Compare the number of pins picked up, on the middle trial for each sized. 
' magnet. See if- the number of pins picked up increa^s as the. size of ^ 
the magnet increases. / • - 

-(d) . Look -.at all. the. data. See if the number of pins the magnet picked up is , 
- ''• always greater as the magnet size gets bigger. 



Observing Relationships 
4. Plants and Sunlight 4 
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, John -set up an experiment to see if ther^was-a relationship between the growth 
of -Slants and the amount of syn-lighTTthey received. loused nine plants. All 
" ,were treated the *uue^*iept that three of them received 6 hours of sunlight 
< p^r day^h^^ceived 9 hours and three received 12 hours,/ At the end of the 
^ntrhTmeasu^d the height of each plant and recorded bis findings. 

Here are the resu 



Amount of 
Sunlight/Day 




Helqht of Plants After Oqe 'Month 

A 

, Plant 1 Plant 2 Plant 3 



6 hours 

9' hours 
12* hours 
Directions : 



15 cm 
14 cm 
20 cm 



13 cm 

2 l w 

26 cm 



18 cm 

20 cm 

21 cm • 



What would be th& best. way for John to decide if there is a ■ # 
relationship between the growth of plants and the amount of 
sunlight they ffeceive? - * * 

Circle the ie£te£ pf the bast answer; , * 

- (a) Examine the growth recorded fQ^he last plant in each group See if 
. the height of the plants ^ncrease as the hours of sunlight increases.^ 

« • * 

(b'j " Study all of fhe remits to See whether a plant always showed more growth % 
when it received more sunlight. 

i 

t (c) Compare the plant that 'grew the most and the plant that grew the least. 
Se* if the. tallest plant received the most sunlight possible and the 
: «. j&ortestVeceived the least sunlight possible. 



;,(d) L&k at the three plants that received 6 hours of sunlight per day. 
how tall each of them became. 



See 
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5. Plants and Water 



7 



Junior 



109 



A class wanted to know if there was any connection^ between the amount of 
water a plant is given and t*je height, to which it will grow. They set up 
an experiment using nine plants. To three of the plants they gave 100 mL 
of water per day, to another three* 150 mL of water per day and 4 the last' 
three,, 200 mL of water per day. At .the end o^ a week they measured ^the m 
height of qach plant and recorded their findings as follows: * 



plant 1 
PlajVt 2 
Plant 3 



.Height "of 'Plants After 1 Week 
100 mL Daily ' 150 mL Daily 



200 mL Daily 



5 cm 
3 cm 
'4 cm 



5 cm 
8 cm 
10 cm 



7 cm 
15" cm 
9 cm 



Directions: How could the class best decide whether there is a relationship 
* between the amount of water a plant is given and the ,height to 

• which it will grow? * 

v Circle the letter of the- best answer. 

(a) Study all o£ the results. See if the plants were always taller when 
• they received more w^ter. 

V 

(b) .Compare .the ,growth of- the first plant in each water group. See if there 

is a connection between the amount of water and the height to which the 
plants grew. 

(c) c Find the tallest plarit and the shortest plant.' See if the tallest plant 
. was-given the most yater and the shortest plant the least water. 

(d) Look at the results with the plants that got the most water every day. 
See what happened to each of them and how high they grew. . 
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bpsei?ring Relationships . - Junior 

6, Plants and Fertilizer ' 

f ' . 

A class did an experiment to see if there was any connection between the 
growth of a plant and the amount of fertilizer it was given. In the experiment 
they fised 12 plants. To three of* them they gave no fertilizer at all 1 , to the 
next three they gave 2 g of fertilizer, to another three they gave 4 ,g of 

fertilizer an£ the last three they gave 6 g of fertilizer . 

• » *> 

Following are the results they observed: 

Height of Plants In Two Weeks * e ' 

Og ' 2g 4 9 6 9 

° Fertilizer Fertilizer Fertilizer Fertilizer / 

. a 

Plant 1 , 2 cm 3 cm 5 cm . 1 9' cm- 

Plant 2 1 cm 4 cm 4 cm 6 cm 

4 • 

Plant 3 2 cm : 2 cm 7 cm 5 cm 



* t 



Directions: What should the class do to decide if there is a relationship 
r between plant growth and the "amount of fertilizer used? 

Circle the letter of the best answer. 

(a) Compare the growth of one plant getting each amount of fertilizer. See 
if there is a connection between that amount and how much thfey grew. 

(b) Compare the plant with 'the greatest amount of growth with that showing 
the 4 least growth. See if the tallest plant was given the most fertilizer 
and the shortest plant the least fertilizer. 

■ f ■ 

(c) Look at, the results for v the^ three plants receiving the most fertilizer • , 
See how much, they grew. 

* * 

(d) Examine all ;of the information. See if the plants, always grew more when 
they were given more fertilizer. 
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Bob, Jane and Mary did an experiment to see if the length of the arm of a 
pendulum is related to how fast it swings. They made pendulum^ of four 
different lengths. Then they took turns swinging each penduljim. Tftey used 
a 'watch to find out how long eaqfr pendulum took to complete 10 swings. N 
They put all their results into one chart as follows i 

. " Time To Complete 10 Swings 



Length of Pendulum Arm < 


Bob 


Jane 


Mary 


10 cm 


• A s 


3 s 


5.s 


15 cm 


- 10 s 


9 s 


5 s 


20 cm 


11 s 


11 s 


. 11 s 


25 cm ' 


16 s 


14 s 


18 s 


Directions: What should* they do to decide if there is a connection between ^ ^ 
the pendulum length and the time it takes to swing? 


Circle *the 


letter of the best 


answer. 





(a) Study all of the data. See if the time always increases as the length of 
the pendulum arm increase's. 



(b) Study the times noted by Bob, Jane and Mary for the shortest pendulum. 
See how long it took to make 10 swings when each of them tried. 



(c) Compare all the times recorded by Mary and 
the length of the pendulum arm increases 



r . 

v pee i 



f the time increases as 



(d) Look at the longest time taken and the shortest time taken. See if the 
longest time was taken by the longest pendulum arm and the shortest time 
by' the shortest pendulum. arm. \ * 
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*8* Shadows . , 

Bob, Alice and Ted did an experiment to study the length of shadows. Each 
arched a light to a pole. The light could be attached in different positions 
up and down the pole. In turn each placed, an object the same distance in 
front of the pole. They measured the length of the shadow for each different 
position of the light that they tried. 



Light on Pole 



-A 



Object and Shadow 




j[ * Here are theflr results on one chart: 





Length of Shadow 






position of Light 


Bob's Object 


Alice's Obiect 


Ted' s 


Directly behind object 


6 cm 


8 cm 


10 cm 


3 cm above object 


5 cm ) 


6 cm 


8 cm 


6 cm above object 


4 cm * , 


5 cm • 


7 cm 


9 cm above object 


2 cm 


4 cm 


5 cm 



Directions* What would be the best way' for them to decide if there is a 
connection between the height of the light and the length of 
• the shadow? 

* . . circle the letter of the best answer . 

(a) ' Study the length of the 3 shadows when the light was highest. ' See how. 

long each of them is. « ; 

(b) Study all the results. See if the shadow always gets shorter when the . - 
light - is raised to a higher position. 

(c) Find the longest and the shortest shadow. See if the light was ^the- 
( lowest position for the longest shadow and the highest position for the 

shortest shadow. s * 

(d) Compare the shadow lengths of Bob's object. See if the shadow gets 
shorter each time .the light is raised. m 
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9. Animal Coverings - Fur 
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Jeff had noticed that on an animal some ftr is long and some is shorty He 
wondered if the length of fur depended onNthe part of the animal's body it 



was found on. 



He collected the following information: 












* 

£art of Body 


Length of Fur 
Wolf Buffalo 


Bear 


Badger 


Fox 


feroundhog 


• 


Neck 


long 


long 


long 


long 


long 


long 




Stomach 


short 


long 

J* 

short 


long 


short 
short 


short 


short 




Back 


short 


short 


short 


short 





Directions: What would be the best way to find out if there is a relationship 
between the length of fur and- the part of the body on which it 
is found? . 

Circle the letter of the best answer. 

(a) Pick the biggest afid smallest .animals. See if they have long and short 
fur on the same parts of their bodies. t 

(b) Look at the information about one of the animals. See where the fur is 
long and short. * 

(c) Iiook at all the information. See if long fur and short fur are always 
| ' on the same part of the body of all the animals. - 



(d) Look at all the information about one part of the body. See if the 
same length of' fur is on this part of all the animals. • 
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10. Solutions 



Dave put equal amounts of water in three different jars. .The water in each 
jar was a different temperature. He added salt, 5 mL at ^\time, to one of 
the jars. He stirred the solution and kept adding salt unti^ no more would 
dissolve. Then he did the same with each of the other jars. N tfe counted the 
number of 5 mL portions of salt that dissolved in each jeir. He\repeated the 
whole experiment 3 times. \ 

Here are his results: \ 



Temperature 
of Water 



Amount of Salt Dissolved in 5 mL Portions 



Trial 1 



Trial 2 



Trial 3 



Cool 
Warm 
Hot 



8 
12 
21 



7 

*~ 13 
19 



6 
12 
20 



J 



.Directions: What would be the best way for him to -decide if there is a 
connection between the temperature of the water and the 
amount of salt that could be dissolved in it? 

Circle the letter of the best answer. 

(a) Look at all the information.' See if more salt always dissolved as .the 
temperature of the water increased. 



(b) Study the amount of salt that dissolved ,in the hot test water, 
how much dissolved each time. 



See 



(c) Look at the information about the last trial'. S£e if more salt was 
dissolved as the temperature of the water increased. 

b 

(d) find the least and the most salt that dissolved. See if the water 
temperature was different for the two amounts. 
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F. DRAWING CONCLUSIONS - Junior Level 



Answer Sheet 



Levels 
0 



1. Volume and -Size 

2. Plant Growth y 
Water and 
Fertilizer 

3. Electromagnets 

4. Pendulum 

5. Growth of Pish 

*6. Growth of , # . 
Plants -i Soil * 
and Sun 

7. Growth of 
Plants - Blue 

• % Liquid £ Green 
Powder 

8. Sound 

9. Shadows 

10. Animal 

Coverings --Fur 



c 

b or e- 

a or e 
<* or d* 
a or g 
e or g 

b or d 



a or e 



b or e 



b or f 



b or d 



d, 

a or e 
c or e 
c or f 

q or f 



b or & 
f or g 

3 

a or d % 



e . 
d 

c 
£ 

b or d 
a* tor b 

a or e 



c or a 
e ot g 



'Conducing 
1* # Volume and Size 



Junior 



I* 



Water Level 
Without Object 





Water Level 
With Object 



First ' John partially filled with water a narrow graduated cyUndtt. Then he 
took objects Jde of different substances and placed each, in urn in 

water. For each object he carefully measured *he number of cm the water , 
level rose when it v was pl^eed in the water. 

Here are the results he obtained: _ * ^ 

Size of Object Mass of Object mount Vater Level Rose , ^ 



" 4 cm 
8 cm 
12 cm . 



Object 1 (smallest) 10 g % , 

Object 2 .(medium) 15 C 

Object 3 (largest) 5 g 

. Here are some ^statements about* the results of. the experiment. ] 

' 1. The volume of the object was fdS^s^^^^^ _j 

2. The volume of the object was" affected by its size. 
^ 3 . as the size of the object increased^ its volume increased. 
. 4. The volume of the object was unrelated* to its mass. 

Directions:' Which 'statement or combination of statements best describes the. 

results of the experiment? 

> * ^* 

"* "* 

Circle the letter of the best answer. 

(3) Statement 3 and statement 4. 
'(b) Statement 2 only. 

(c) ; Statement! 1 only. 0 „ 

(d) Statement. 4 only. 
- (e) Statement 3 only. 
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Drawing Conclusions , , Junior 

2. Plant Growth 

\ ; 

A group of students did an experiment with plants. They planted radish seeds 
in 6 pots. .They added fertilizer, to pots 1, 2 and 3, but.gav^ no fertilizer 
to pots 4*. 5 and 6. Pots 1 -aria 4 got .01 L'of water daily,, pbts 2 and 5 got 
.03 L of water daily and pots 3 and 6 got .05 L of water daily. At the end 
of 3, weeks they measured the height of the seedling in each pot^ 

Here are the results: 

Height of Seedlings i^n 3>\eeks . / - 

Amount of * 4 

Water ^Dai ly Fertilizer ^ No Fertilizer . . , 

# 01 L Pot 1 - 16 cm Pot 4 - 10 cm „ ; 

.03 L Pot 2 - 17 cm Pot 5.- 11 cm 

# 05 L Pot 3 - 18 cm Pot 6 - 12 cm * « 

-'Here are some statements about the results: v 

1. Adding fertilizer increased the growth of the ^plants 

2. 'Adding fertilizer to the plants made a difference to how much they grew. 

3. As the amount of water .given to the unfertilized- plants increased the 
growth of the plants decreased. 

<'.**' 

4. Increasing the amount of water given daily increased the growth of the 
plants. , 



Directions:' Which statement or combination of 'statements best describes the 
^results of the experiment. /' 

Circle the letter of the best answer. 

(a) Statement 1 and statement 4 together. v , 

(b) Statement 3 only. • 

(c) Statement 2 only.- ' 

(d) Statement 1 onJ.y.* 

(e) Statement 2 and statement 3 together. 
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Margaret's teacher made an electromagnet by carefully wrapping a nail with 

ste 1 set of weights, some made, of copper and some made of nxckel. She 
lifted these with the magnet. * 



n -a 




more 



batter i£s 




o 



o. 

'20 g / 40 g 

COPPER WEIGHTS 




6p g 



battery 



O 

20 g 



O' 




electromagnet 



40 g 
NICKEL WEIGHTS 



60 g 



Here are the results fhe got: 

' ' Check mark indicates weight could be lifted. 



Copper 



Number • of 

Batteries ^ . 

in M agnet ' 20 g 40 g 60^ 

— y 



Nickel 

20 q 40 tr 60 g 



\ 



9 

ERLC 



3 ^ y s 

Here are some statements' about the results: 

1. The electromagnet could lift a greater mass of copper than of nickel. 

' 2 . As the number of batteries in the magnet was increased, the mass itcould 

lift also increased. - 
3. When the mass of the coppery weights was increased, .there was an increase . 

in the mass of the nickel Rights . ^ 
\. The number-of batteries in the magnet made a difference to the mass that 

could be lifted* 

Directions: Which statement or combination of statements best! describes the 
results of her experiment? 

Circle the letter of the best answer* / 

(a) Statement 3 anV statement 4 together. % , 

(b) Statement 1 and statement 2 together. ^ 

(c) Statement 2 only. 

(d) Statement 4 only. 

(e) Statement 3 only. XZ() 
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* 4*1 • 

l . ' * 

4. Pendulum . 

A group of students did an experiment kith pendulums. They used a string 
fastened to the edge of a table for the arm of the pendulum, and tied a 

weight at the other end of it to' be' the bob'. They measured the period .of 

their pendulum (the period is the time the arm takes to make a complete swing) . 

They repeated their measurements with different arm lengths and different 
bob masses. . 







y 








Here are 


their 


results: 


V 










\ • ^ " , * 






i 




Time 


in seconds of. 10 swirigs 








♦ 

Mass » 


10 cm 


20 cm 


30 cm 


> 




of bob ' " 


arm- 


arm 


arm 
















/• 


5 g 


s' 




15 






10 g 


6 


• '- 10 


14 - 


N. 




15 g 


5 


/' 9 


15' ' * 




* • 



Here are some>wtements ab6tft the results 



1. As the mass, of the. bob increased, the length of the arm also ingfeasedJ 

2. Changing * the mass^of the bob did not affect the period of the pendulum.' 

3. Increasing the length of the am increased the period of the pendulum. 

4*. As the length of the arm was changed, the period of the pendulumjilso^changed. 

Directions: Which statement or combination of statements best describes the 
i .results of the experiment? 

x - * i. 

. M .... * ' - * * - - 



"Circle the letter of the best answer. 

* ** 
(a)' Statements* bnly. . # » 

> ' * ' \ 

ih) Statement 2 and' statement 3 together; f fr 
A ' (c) "Statement 1 only. - . , % & 

(d) v Statement 1 and statement 2 together ^ * 

(e) Statement^ only. ' . ' ^ 
" * ' * ' v 

(f) Statement 3 only. ' % 



\ 
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. 5. Growth of Fish 

The grade 6 science\class- did a study with goldfish. They put one of 4 
identical fish in each tank. Fish A and B Were pu€ in cool water. Pxsh 
C and D were put .in warm water. Fish A and C were fed twice a day for 20 
days while the other 2 were only fed once a day. The gain in mass" of the 
fish between day 1,'and day 20 was recorded. « ^ . i% 

A B \ 4 C D 



Twice a day Once a day 

£ Cool Water I 

Here are the results: . 



Twice a day . Once cv day 
| .Warm Water 



Temperature 
of Water 



increase in Mt»s 

Fed Once Fed Twice 

a Day" [ ; a Day 



Cool 



1 g . 2 g .. . 

• • *■ » 

Warm .5 g 1 g f 

Here are some statements about the results. 

1. When the temperature of the water was decreased, the increase in mass was 
greater. ^ - 

2. ^Changing the < amount of food given daily ^ made a difference to the increase! 

in mass of the fish. * ' / 

3. The quantity of food 'fed to the fish was decreased and over a period of 
' time it was observed that the growth of the f ish .^ouble'd. 

4. When the amount of food the fish received was increased, the increase in . 
mass was greater. ', > . 

5. The temperature' of the water in which the fish were "kept affected the growth 
of the goldfish. 

Directions:, Which statement or combination of statements best describes the 

results of the experiment? " , 

cfrcle the letter of the best answe*. 



(a).. 


Statement 


(b) 


, Statement 


(c), 


Statement 


..-(d) 


Statement 


(e) 


Statement 


(f) 


Statement 


(g) 


Statement 



/ 
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Drawing Conclusions * ' 1 Junior 

• i . . • ■ 

6* Grdwth of Plants -'Soil and % - , 

Sunlight m m % * ' * « 

? ' ' - ' - ' '* • ' • 

A groyp of students planted some- bean seejis.in pots and Watched them grow. 

Pots 1 and 2 were filled with sand, pots 3 and 4 with garden loam. The 
" students put pots 1 and 3 in 3 sunny south window and pots 2 and 4 in a 

north^window that got no direct spn- 'All plants got the same amount .of 

water daily • * 



Here fcre their results : / 

Height of Plants in- 3 Weeks 
.Kintf of . v ' ^ 

Soil Sun .No Sun \ 

__■ , ut 2 

- ■ ^ » <? 

Sand *P0t 1 - 5 cm' Pot 2 - 4 cm ■ T , * 

loam Pot 3 - 9 cm Pot 4 8 cm , 

Here are some statements about the results: # 

1. The Window in which they .were placed" made a difference to the growth of 
the plants. . 

2. The kind of soil 'In which they Were planted made a difference to. the 
growth of the. plants. , .*.•"«'. 

3. The plants grew better with "direct sunlight than without it. 

. , ' ' 11 

4. .The experiment showed tha< plants do just as well without direct sunlight_ 

5. The plants grew better in loam thpji in sand. . .. 

Directions; Which statement or combination of statements best describes the 
? • ' results "of- the experiment? . 

■ • 

"> the letter o£ the best answer. * *f 



(a) 


Statement 3 


only* ' - 


(b) 


Statement 5 


only* ' 

;*» 


(c) 


Statement 2 


only* 

*. .* 


(d) 


Statement 3 


and statement 5;'to5ether« 


(e) 


Statement «4 


and .statement 5 together^ 


(f) 


Statement 1 


only. . \ . 


(gf 


Statement 4 


only. 
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7. Growth of Plants - 

blue liquid & green powder 



A group of students were given: * * „- 

1 - 9 bean seeds ' 

- a bottle of blue liquid - 
^ - a box of green powder. 

They planted the seeds in separate pots. Each pot, contained the same kind 
of soil. Each pot received the same amount .of sunlight and w^ter everyday. 
Once a week each seed received some of the liquid* cind some of the powder. 
After 4 weeks the students measured the height of the plants.' " \ ' 

Here are the results: 





Height of Plants 


100 mg 

green powder' 






Amount of 
blue liquid 


50 mg. . 1 
green powdery 


150 mg 

greefi powder 




500 roL 


4 cm # 9 


8 cm 


16* cm 




1 000 mL 


- 8 cm 


16 cm 


32 cm 




1 500 mL 


16 cm * , 


32 cm 


64 cm 

7 





Here are some statements about the results of the experiment. ; 

1 4 As the amount of bJ,ue liquid the plants received was increased, the height 
of thQ plants increased;. 

2. The blue liquid had an effect on the growth of the plants. 

3 ? As ttfe amount of green powder the plants received was increased, the height 
•of the plants increased. °. . < 

'4. The growth of the plants was affected by the green powder. 

5. The experiment* showed that increasing the height of the plants decreased^ 
* v . the, amount of blue liquid they needed. 

Directions; Which statement ot combination of statements best describes the 
results of the experiment? 

* . ' r - 

i Circle the letter of the best answer. 

# 

(a) * Statement 3 bi\ly. 

(b) Statement 5 only. ' 

*(c) 'Statement 1 and statement 3 together: » 
* »j • * 

Id) Statement 4 and statement 5 together. 

(e) ( Statement 1 only. - 
(£) Statement 4 only v 
(g) statement 2 only. 
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Barb found, three small jars the same size. She filled one of them 3/4. full of 
water, one 1/2 full and the other 1/4 full. She tapped each jar with a pencil 
and listened to the sound. Then she did *he experiment again with three large 
jar's. c - v 



small jars 




#, ,i 



i — 






Here are 1iet results: 



large jars 



Pitch of Sound 4 



Amount of 
Water " 



Small 
Jars 



Large 
Jars 



3/4 full 
t/2 full. 



1/4 full 



low 

medi,ui& 
high' 



low 

4 

medium 
high 



YLyce are .some statements about heif results. 

1. % The size of the jar made no difference to the result. 

2. The amount of water in^the jar made a difference to the sound. 

3. The amount of water in the jar did not make a difference to the sound. 

4 # Increasing the amount of water in the jar decrease^ the pitch of the sound. 



Directions: Which statement or confcination of statements best describes the 
4 , results of the experiment? 

Circle the letter of. the best answer,, . 

(a) Statement 3 only. « •* 

(b) Statement 1 only. 

(c) Statement 4 only. 

(d) Statement 2 only. 

(e) Statement 1 and statement 3 together. 

r ■ • ' ' ' ' 

(£) Statement 1 and statement 4 together. 
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Drawing Conclusions \ Junior 

« 

Q. Shadows / 

Bob, 'Alice and Ted wanted to study shadows. They attached a light to a £ole. , 
The light could be' attached in different positions up and down the pole. Then 
in turn each pladed an object the same distance, in front of the pole. Bob used 
a block 3 cm high.- Alice used a stick 4 cm long and Ted used a stick 5 cm long. 
They each measured' the length of the shadow for each different position of the 
light that they tried. 



124 



Pole 
with 
light 



3 



object 



0 



shadow 



Here are their results. 





Length of Shadow 






* Position 


Bob's Object 


Alice's Object 


Ted' s Object 


of Light 


(3 cm) 


(4 cm) " 


(5 cm) 


Directly behind 


6 cm 


8 cm 


10 cm 


object 






* 


3 cm- above object 


5 0 cm 


6 cm 


8 cm 


6 cm above- object - 


4 cm 


5 cm 


7 cm 


9 cm above object 


2 cm 


4 cm 


5 cm 


Here are 4 some statements about the results. 





* 1. The size of the object: made a difference to the length of the shadow. 

2. As the size of the object was increased the length of the shadow increased. 

3. When the height of' the light was increased the length of • the shadow increased. 

4. The height of "the light had an effect on the length of the shadow. 

5. As the height of the light increased the length of the. shadow decreased. 

> 

* r a 

Directions: Which statement or combination of statements best describes the 
results of the experiment? 

• • Circle the letter of the best answer* 

(a) -Statement 5 only* 

(b) Statement 3 only. 
* # 

(c) Statement 2 only* 

(d) Statement Zand statement 5 together* 

(e) Statement 3 and statement 1 together* 
£pj£ (£) Statement 1 Only* o ' * * 1 9 

— - (g)* Statement '4 only. 1**6 
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10. Animal Coverings - fur 
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Jeff had noticed that some animal fur is long and some is short." He collected 
the following information-: , ^ \ 



1 


Length of Fur 




(■ 






Part of 
Body 


• Wolf 


Buffalp 


Bear 


Badger 


Fox 


Groundhog I 


Neck 


m 

• long 


long, 


long 


longv 


long 


long ^ 


Stomach 


short \ 


long 


long 


short 


short' 


short 


Back 


short 


short 


short 


short 


short 


short ' 



Here are some statements about his findings, t ^ - • 

1. Different lengths of fur were located on different parts of an animal's ' 
body. 

2. All animals had long fur on the same parts of their bodies. 

3. The wolf,- badger, fox and groundhog had long or short fur on the same 
parts of their bodies but the buffalo and bear were different. 

4. Some animals had different lengths of fur on a particular part of their 
bodies than other animals did. 

• ^ » ' 

5. Long fur was most often found on the neck and short fur was most often 
found on the stomachs and backs of the animals' bodies. 

Directions^ Which statement or combination pf statements best describes the 
results of his study? 

Circle the letter of the best answer. 

• . * 

(a) Statement 4 only. 

(b) Statement 2 only. # 

-(c) Statement 3 and statement 5 together. % * 
„ (d) Statement 1 only. ^ 
(e) Statement 5 only. 

(£) Statement 2 and statement 4 together, 
(g) Statement 3 only. 
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G. GENERALIZING/PREDICTING - Junior Level A2 



Answer Sheet 



1. Pendulum " j* 



\ 




5. Water Currents 




• -7. Plants 
(Water) 



8. Plants 

(Sunlight) 



9. Volume & Size 



10 ♦ Unicycles 



1 2 

longer than longer than 

become lower on my xight 

* A 

get shorter changes length 



more than 
220 cm 



less than 
180 cm 

'slower 



less than 
10 cm 

mbre than 
18 cm 

more than 
6 cm 

Jack 



more than 
10 «cm 

less than 
6 hours 

smaller than 



different 
points 



shorten arm, 

lower 

longer 

b 



less than 



rains a lot 



open sunny 
area 

stone bigger 
than egg 

same rate 



4 

shorten 
pendulum 



longer than 
faster 

less help 
bigger than 

taller than 



much taller 
than • 

10 cm 



Jack 



Note: Students must choose the corrj^ option; on afi 4 questions to score 
correct on an item. 
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1. Pendulum 



Johnny did some experiments to find out what makes pendulums go faster or slower. 
H6 tied strings of - different lengths to a nail on the edge of a table. He 
attached different weights to the strings. He also tried some other things but 
only the length of the arm (the' weighted string) affected the period (the length 
of time taken to make one complete swing) of the pendulum* 

He concluded that as the length of the arm was increased, ^the petfiod of the 
pendulum also increased. * 

9 

Directions: -From what he had learned, here are some things -Johnny might say. 

Jt 

Circle the words that make. each statement true. 

1 Clocks use pendulums to keep time. If I move the bob down on the fclock 
pendulum and make the arm longer, the period will be (longer than, shorter 
than, the same as) it was. • 

« * 

* 

2 If I hung a very long string with a weight on it, from a windowsill on the • 
■• : * second storey, the period would be (longer than, shorter than, the same as) 

the period of a grandfather clock. , - \' 

3. To make a weighted string swing faster I should (lengthen the arm, shorten . 
the arm, leave it' the same length) . 

4 No matter how long the period really is, the second hand of a grandfather 

* " clock moves once each time the pendulum swings and the minute hand moves 

ahead one minute for every 60 Swings. If my clock is losing time, that 

• Is" the minute hand takes longer, than ^minute to move ahead one minute, 

I would (lengthen the pendulum, shorten\j2# pendulum, leave it the same - 
length) . 



v 
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Paul wanted to know how a single guitar string cqgld make different sounds. 
He fastened a guitar string to a board by .nailing a strip of wood across each 
end He had another strip of wood which he could place under, the string. By 
moving this strip of wood he could change the length of the string which 
vibrated when plucked. _ 



6* 



Moveable Wopd 




Guitar * 
String 




B<£ard 



Paul concluded that as the piece of string which coul£ vibrate got shorter the 
sound produced got higher. * , 1 

Directions': From what he had learned, here are some 'things Paul might say. . 

Circle the word or words that make each statement £rue. 

* 

1. If I change the length of a vibrating string ' from 15 cm to 20 cm the sound 
produced will .(become higher, become lower, stay the same). 

2. In a piano a small, hammer strikes a wire. As the wire vibrates it produces 
the sound. If I am sitting at the piano the shorter wires must be (on my 

• left, in front pf me, on my right). 

The lc$ng, thin piece of a .guitar is called the neck. If I pluck a string 
on a guitar the farther out on the neck I put the fingers of my other hand, 
the % sound 'produced will be (higher, lower, no different). 

*f A harp is a stringed instrument. It makes sounds when the strings are } 
plucked. Below is a diagram showing 5 strings. To get the highest sound, 
I would pluck string number (1, 2, 3, 4, 5). » 



3. 



i b 3 4 5 



3. Shadows 

Bc*> attached a light to a pole. The lighjt could be attached in different - 
positions up and down the pole. • He placed an object in front of the pole. 
He measured the length of the shadow cast by the object when the light was 
straight 'behind -the object 'and when it was at different heights above the 
object. 



Pole 
With 
Light 




-it 

"V/ 



Object 



Shadow 
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He concluded that the more the light was above the object and shining down 
on it, the shorter its shadow was. . 

Directions: .From What he had learfed, 'here are some things -Bob might say. 
Circle the word or words that make each' statement true. 

1. Prom sunrise to ngon the shadows "of trees in the garden will-(get longer; 
get shorter, stay the same) . r 

* v ' 

2. Prom sunrise to sunset the shadow of the flagpole at school (changes length, 

stays the same length)^ / ' 

«f „ 

3. If I* use the lamp on my desk instead of the one in the ceiling above my 
desk my shadow will be (longer, shorter, phe same length). 

4: There is a streetlight at the corner. - Under it: the. -light is coming" " 
from above. ' Down the block it comes ftfom the side. If I stand ux 
front of 'the second house down the street my shadow will be (longer .than, 
shorter than, the same as), it is at £he corner. 



- / 



" x A 

/ 



1 * 



/ . i 
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4. Bicycles* . , 

v. 

Mary, Tom and- Richard decided to compare a number of bicycles. They measured 
the -diameter: of the wheels and how far eactf bicycle -travelled with one turn 
of the pedal arm. • % 

Here are the notes they made: ~ 



Bicycle 
Number 


Make 


Diameter* 
Of Whael 


Distance Travelled 
with. One Pedal Tufrh 


1 


Sekine • 


60 qm 


180 cm 

#6 


2 


Sekine 


66 cm 


200 cm . 


3 


Sekine 


72 cm 


220 cm 


4 


Raleigh 


60 cm 


180 em 


5 


Raleigh 


♦ 6^6 cm 


* 200 *cm 


6 


Raleigh 


72 cm 


220 cm 


7 


CenturiQn 


60 cm 


180 cm 


8 


Centurion 


§6 cm 


200 cm 


9 


Centurion 


72 cm 


'220 cm 



They concluded that as the diameter, cff-the wheel got longer the bicycle travelled 
further with* one turn of the pedal arm. . " N * 

Directions: 'From what they have learned, -here are some things they might say. 

/ 

Circle the word or words that make e$ph statement true. 

1. If a bicycle has a wheel ,diameter*pf 54 cm then with one turn of the pedal, 
it will travel, (180 cm, more than 180 cm, less than 180 cm). 

2. If a bicycle has a .wheel 'diameter o'f 8% cm, "it will travel with one turn 
Of the pedal arm (220 cm, more than 220 cm 1 , less than 220' cm) . 

3. Bicycles made for children have smaller wheels than bicycles made for 
adults. For each turn*of its own ped.al: 

- (a) the "child 1 d bicrycle would gp farther 

(b) the adult's bicycle would go farther # 

(c) . they would each travel the same distance. 




4/ TO keep pace with an adult on an adult 's bicycle, ? child on a child's 
bicycle must pedal: f 



(a) faster 

(b) slower 

(c) 'the same speed. 
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5. Water Currents * s 

V 

Some students floated objects like leaves, twigs and dry mud particles in 
Jackson Park. Creek. They wanted to know whether the current was fastest 
down near the bottom of the water, up on the surface—at the edge, or on 
the surface — in the centre of the .creek. 

Here are their results: 

Rate of Travel - cm/second 

Surface of water in the middle - 20 
Surface of water at edges 15 
Near bottom of creek 13 

They concluded the current of the creek was fastest on the surface in the 
middle of the' creejc, next on the surface at the edges and slowest jiear the 
bottom . 

.Directions: Their teacher asked them to complete the following* statements 
, Remembering what they had learned. 

Circle the words that make feach statement true. 

1. a diM^er is drifting Underwater down the river. A sunbather on an air 
• mattress is. drifting down the surfac^. The diver's speed will be 

(faster, slower, no different). than_the sunbather 1 s. 

2. A piece of dead wood is floating slowly along the edge of 'a river. Suddenly, 
" it begins to move faster. It most likely has: 

(a) sunk to the bottom • k 

(b) been carried to the centre <of the stream 

(c) stayed v at the edge. 

3 # A ship on the ocean wishing to travel at the fastest possible speed would: • 

(a) get in the middle of a current 

(b) stay at the edge of a current m . 

(c) get away fromjihe current altogether. 

4 # A submarine is travelling underwater in the oce^n. A ship is travelling 
above it in an ocean current. The submarine wii; get (more help, l&ss ■ 
help, the same amount of help) from the current.^ 
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6. Plants (Fertilizer) * m 

A group of students diV some experiments on the growth of beans. They added 
different amounts of fertilizer to different plants X 

* **, 
Here, are their results: 

Amount of Fertilizer . Height of Plants 
Added Once a Week . In 2 Months 

none . 10 cm ' . 



2 g 
4 g 



14 cm 
' , 18 cm 

They concluded ttyt the more fertilizer they added the higher the plants grew. 
Directions: From what they have learned, here are £ome things they might say. 
Circle the words that make each, statement true . 

1. If bean plants are givenj g of fertilizer every week, they would likely: 

(a) grow to be more than 14 cm tall * 
% (b) grow to be less than 14 cm tall 
(c) grow to be about 14 cm tall.* 

2. If 'bean plants grcfcto be 12 cm tall"afte* two months they most likely 
■ have been given: ? . 

(a) less than 2 g of ' fertilizer daily. 

(b) 2 g of fertilizer daily 

(c) more than 2*g of fertilizer daily. 

3 Roses given 1 2 g of fertilizer each week will likely grow (more than, less 
' 'than, the same as) roses given 4 g of fertiliser every week. 

4. Trees, probably need'more fertilizer than beans, feat if we knew how much J 
to j&ive them, fertilized trees' would grow (bigged than, smaller than, th< 
same as) unfertilized trees.. 
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p: 'Plants (Water) 



Terfy studied how well bean plants grew\with different amounts of wat^r, 
Here are the results he got; " m u 



Amount of Water 
Per Day 



Height of Plants 
In 2 Months 



2 mL 

3 mL 

4 mL 

5 mL 



10 ^cm 
12 cm 
* 14 cm 
16 cm 



concluded that ^he' more water his plants were given the taller they grew. 

Directions: From what he hdd learned, Terry migfct say the following things. 

Circle the words that make each statement true. 

1. Plants that get 1 mL of water each day should reach in 2 months a height 
of (more than 10. cm, 10 cm', s less than 10 cm) . 



Plants that get 2.5 «L of water perr day should reach a -height of (more 
than 10 cm/ 10 ci&» less than 10 cm) . 



-2. 



J- 3. Unless it is cut, grass "should grow longer if it (rains a lot, rains a 
iittle bit, doesn't rain at all). ' } 

A. I would expect, from 'the- results of my experiment*, that plants growing 
at the edge of a creek would grow tfeller than, shorter than, the same 
height as) plants further away from the, water. _ 
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8. Wants (Sunlight) • * 

* k m « nlants in pots. Some of his plants- were in a room where 

length of time. 

i- u*. tVT^s received.the taller they grew. 
He concluded that the more sunlight his j/larTts receive # 

u 4. u v,^ lo^vnpd here are some things he might say. 
Directions: From^what he had learned, nere axe 

" circle the words that make each statement true. 

1 if bean plants get- 9 ho^s of sunlight a day in two months they should 
grotto I height of (more than 18 cm, 18 cm, less than 18 cm) . 

v u a h«i«ht of 12 cm in two months, they are probably 

2 - £5S ^tC'^rf^"^.^ s hours, of su„H g ht a day.. 

3. ' I should plant my garden (in an 'open sunny area, in a partly shaded area. 

in the shade among t^ees) . 1 

4 . suppose X Planted ^-^^1-^1 aTL^WSe. 
I could plant some way up north where tne ts Jn 

. ^J^^nS^'S.t the same height as. muoh 
shorter than) the plants near the equator. 



134 



1 ri rt 



Ge^eralizing/Preaibting 
9. Volume and Size . 
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Tom knows you can measure the volume of an object b* measuring how much water 
it displaces. He wanted to know if the size of an object has 'anything to do , 
with itfe volume. He got a narrow* cylinder marked in centimeters and partially 
' filled it with water. He noticed what mark the level was at. ^Then he put 
m some objects in the cylinder, one at a time, and noticed how ma!ny centimeters 
' the wat^r rose . each time . * « 



Water Level 
Without Object 



Here are his results: 





Water Level 
Wittt ^Object 



Objept 



Change in Water Level 



I. 4 Smallest - marble' 2f'cm. 

2f. Medium - golf ball 4 cm 

3. Largest - rubber 6 cm » K * 
ball 4 - 

Tom concluded' that the larger the object he put in %he cylinder, the greater 
its volume was. % ^ 

Directions: From the results of his experiment, here are some things Tom 

* might say. . * ■ * / • ' 

Ctrcl^/the words that make each statement true. 



1. If I found a rubber ball that is 'larger than the one I used and placed it , 

* 'in- the cylinder, the water 'level would rise (more than 6 cm, 6 cm, less , • 
* . tban 6 cm) .• - * * '. 

2. If I put something round in thfe cylinder and the water level rose 1 cm, 

the object would be . (smaller than, larger than, the same size as) the marble, 

3 A cup is half full' of water. If I- wanted to make ,the wa^er come close to 
7 the top of the .cup, it would be best .to add la small pebble^ a stone about • 
* ; 'the size of an egg,, a stone- bigger than an egg). « 

' 4.' Suppose I measured a stick of plasticefte the same wV and* found the water 
• level changed 10 cm. If I .rolled the plasticene; into a ball and put, it 
' in the cylinder the water would rise (less than 10 cm, 10 cm, more than 
10 cm) . • 



Generalizing/Predicting 
10. UnicycTes 



Junior A2 



The only Jx>y£ in tha neighbourhood, who owned unicycles were Bob, Frank, Bzll 
and Jack. T&y noticed that each unicycle whe*i turned all the- way around 
once for eac^complete turn of the.pedhl. But the wheels were different 
Sizes. They decided to see how ikny complete turns of the pedal each had to 
make to travel 3 000 in. * 



* Here is what they found out: 



Rider 



Diameter of Wheel 



Diirance Travelled 



Number of Pedal Turns 



\ 



Bob > 
Frank 
Bill 
Jack 



60 cm 
60 cm 
66 cm 
72 cm 



3 000 m 
3. 000 m 
3 000 m 
3 000 m 



160 
160 
141 
123 



They, concluded' that the large* the wheel the fewer pedal turns were needed 
to travel 3 000* m. 

Directions': From what they had learned, here are some things they migh^ay. 
Circle the words that .make each statement true. * 

1. ' If each Of us travelled. only one pedal turn (Frank, Jadk, Bill) would go 
* furthest. • . 

2. ' If 'Frank, Bill and Jack travelled for 10 pedal turns they would arrive 

at (the same point, different points) . J 

3. If Bob and Frank pedalled side by side, keeping pace with each other , Bob 
, Would travel (at a slower rate fat the same rate, at a faster rate) than 

Franlc. • .* ' "i 

4. If We all went for a long ride," (Bob, Frank,, Bill, Jack) .would probably 
be least tired at the end of the trip. 



5, Intermediate Division Item Pool 

* * _ 

The items have been grouped in terms "of skill, using the same sequence 
that was followed for the -presentation of the domain definitions (growth 
schemes) . v 



In each case a marking scheme precedes jthe items. 



■ A 



1v- 
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A. QUESTIONING - Intermediate Level 



Items 

© 

t 

e 

1. Melting Ice « 

2. Pulling Force 

3. Heat Conduction 



Answer Sheet 



Level 4 Level 5 Level 6 



4. Onion Sprouts 

5. Irritability 



6 1 Respiration «» 

7. Animal 4fco}&h ; 

i 

8. 'Property of Matter 

9. Thfermal Expansipn 



10/ Radiation and 
>1 Heat Absorption 



Questioning 



139 

Intermediate 



1. Melting Ice J 

i 

-A teacher placed ice in a liquid. and . asked the class to observe carefully 
what happened. Over several minutes the class noticed the ice chunks 
growing! smaller as they malted. 

Directions: The teacher told the class they could do an experiment using 
ice and liquid. Which would be the best question for the 
class to ask? . 

Circle the letter of your choice. 

(a^ Ts the effect of quantity of liquid on the melting rate different 
for different liquids? 

(b) If there was more- liquid would the ice meit faster? w 

♦ 

(c) How can we make the ice melt fastfer? 

• • 

(d) Is the rate of ice melting affected by the quantity 
of the liquid? 

i 

(e) Does the quantity of liquid affect the rate of, ice melting? 
Does the type of liquid affect it? 



141 



140. 



Questioning 



2. Pulling FOrce 



Intermediate 



The class made a ramp by placing one end of a board on a box. They could 
make a steeper ramp if they placed the box further under the board. They 
attached a spring scale to a little wheeled wagon. Miey pulled the wagon 
smoothly and gently up the ramp and observed the amount of pulling force 
shown on the spring scale. - 



Board (Hill), 



.spring 
scale 




Directions^ If you ,werl in the class which of the following questions 
do you think would, be best for them to answer by doing 
an 'experiment? *1 ■ 

* * 

Cirolfe the' letter of your choice, ' „ % 



• (a) If the ramp is Steeper is' the pulling force increased? 

/ ' - • L ' 

(b) How <Joes the ahgle^of the Vamp affect the pulling force needed? 
How does the iiass to be pulled affect the pulling fbree needed? 

(c) Does the angle of the ramp affect the pulling force needed? 

(d) How 'can we .increase the pulling, force needed? 



(e) 



Is the effect of the. angle of ? the ramp on the necessary pulling 
force different for different masses? ► ' , 



> 

v 
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J: 



Questioning 

3.- Heat Conduction 



Intermediate 



Four boys were cooking the bacon and eggs at a summer camp. Each had a 
similar Coleman stove. Their frying pans were the\same size and each had 
the same amount of food in his pan, yfet the food in so^e' was cooking faster 
than in others. 

Directions: One boy said they. could do an experiment. 

f Which is the best question for them to ask? 

y Circle the letter of your choice. 



(a) What makes^/the food cook faster in some pans than in others? 

(b) Is the effect of metal type on heat conduction different for 
different thicknesses? 

t * 

'(c) If I use a copper pan will the food -cook faster? 



(d) Is the conduction of heat affected by the , type ' g£ metal in the 
pan? Is it affected by t^he thickness of the pan? 

1 

(e>) Is the conduction of Heat affected by the type of metal in the pan? 



/ 



, 4 Intermediate 
Questioning 



4. Onion Sprout s* 



John was helping his father clean out the basement. In a dim corner they 
found' a net bag. full of onions. Most of the onions had sprouted long green 
shoots. All the shoots grew up through the top of the bag, even when the ^ 
onion was upside down. John was puzzled. 

■» < . 

Directions:' John- wanted to experiment to understand what had happened. 
Which is the best question for him to ask? 

Circle the letter of your choice. 

(a) Does the effect of the source of light on the direction of growth 
of the sprouts depend on the degree of humidity? 

(b) Is the direction of growth" of the sprouts affected by the source 
of light? Is, it affected by the degree of humidity of the room? 

(c) Does the source of light affect the direction of growth of the 
sprouts? 

] ' 

(d) If the bag. was above the window would the sprouts grow down to 
the light? 

f • * 

.(e) What makes the onion sprouts grow upwards? . * 



Questioning 

5. Irritability 



. 143 
Intermediate 



Johnny watches ants "and" other insects,. They look like they know where they 
want to go. His teacher says they may be moving towards or away from 
certain things in the environment. 



Directions : 



Glass Tube 




One end of - tube wrapped 
in black tape 



insect 



one end of tube open to light 



Suppose Johnny collected some ants. Suppose he has some 
glass tubes to put the insects in. ye can make the* 
environment different at either end of a tube, for example 
he can cover one end to make it dark and leave "the other 
end uncovered to let in light. He can make the two ends * 
different in other ways as well. If he did an experiment, 
which of the following -would it be best for him to ask? 



Circle the letter of 'your choice. 



(a) Does the source of light Affect the direction of movement of an insect? 
'(b) What attracts ants so they will Jfcve towards it? 



4 (o 



(d) 



Is the direction- of movement Of an insect affected by the source of 
light? Is it affected by the degree of humidity? 

If I let light into a dark place will' the ant move towards the light? 

» # 



(e) Does the effect of the source of light' on the direction of movement 
of an insect .depend on the degree of humidity? 



/ 9 
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g» . , Intermediate 

Questioning 4 

6. Respiration : . ' 



The class had" a fish tank at the back of the rbom. They turned on a -bubbler ^ 
from time to time to keep air in the water. Sometimes the , fish were more 
active than a t<s pther times *nd the class wondered why this should be. The 
teacher asked them to think of a question thay cpuld answer by doing an 
experiment. , : 

Directions: ' Which of the following questions would be best for them to asflc? 
Circle, the letter o£ your choice . \ 

(a) is the activi ty of the fish affected by the amount of air in the water? 
Is it' affected by the amount of vegetation in the tank? 

(b) is the activity of the fish affected by the -amount of air in the water? ( 
' (c), Hov?"can'we make the fish mope active? , 

' fch>effe'ct% a air in t& water on the activity of the fish depend ' 

on the -amount^ df? v|getation in, the tank? 
* • ' , * 1$ * ? "0, ' 
' (e) If we turn on the' bubbl errand add more air to 'the water will the fish 

get more active? • ° ' : " s * 



Question! 



Intermediate 



7. Animal Growth 

Mr. Smith's science class got some tiny baby goldfish from a man' who raised 
them. They wanted to take care c^EnWso-the^would grow as fast as possible. 
They had quite a lot of little fish so 'Mr. Smith suggested they put a few in 
each of several tanks and treat each tank of fish differently. 

Directions: 'suppose you were a student in Mr. Smith's c^ss. If you did an 

experiment, which- of the following questions would be best to ask? 

Cipcle the letter of your Choice. • 

(a) How can we make the fish grow fast? - 

(b) is the rate of growth of the. fish affected by the amount they^are fed? 
Is it atfected by the kind of fish food used? 

tc) Does theeffect on the rate of growth of the amount the fish are fed 
depend 6rr the kind of f ish food used? 



(d) 



is the rate of growth of the fish affected by* the amount they are, fed? 



(e) If we feed the fish more will they grow^ faster 



" Questioning 
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Intermediate 



8- Property of Matter 

Bill's* uncle didn't feel very welt. Bill watched his uncle put two tablets of 
MkarStltzer in a glass of water. The water got full of Rubbles before 
his uncle drank it. Bill thought this was interesting and wanted to know 
more about it. 

•' Directions:. Suppose Bill got a package of Alka-Seltzer tablets and took 
• DireCti0nS - J h 2° to schoo I. At school he could use the beakers and other 
equipment in the science room to do an experiment. Which of 
the following questions would it be best for Bi'll to ask? 

t 

Circle the letter of your choice. 

# 4 

(a) -If I warm the water will I get more bubbles? 

<b) How can I make the tablets create more bubbles? 

(c) Is the effect of the temperature of the water on the amount of 
bubbles produced different for different quantities of water? - 



(dj Is thfe quantity of bubbles produced affected by the temperature 
of the water? Is it affected by the quantity of water? , 

(e) Does the temperature of the water affect the quantity of bubbles 
produced? 



\ 



9 
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Questioning 

. -» 

i 

9v Therjnal Expansion 



Intermediate. 



r 



one day a student left a corked test tube which was completely filled with 
Tliquid on a sunny windowsill. Suddenly the cork flew out and the liquid 
spilled. The liquid must have expanded (taken up more space) and pushed 
out the cork. 

Their teacher told the class they could do an experiment to find out more 
about what had happened. . " • 

Directions: Which would be the best question for the class to ask? ^ 
Circle the letter of your choice. 



(a) is the amount' of expansion affected by the temperature of the liquid? ^ 

4 f 

(b) 1$ we beat the liquid will it expand? A 

(c) Does the type of liquid affect the amount of expansion? Is the .'amount 
of expansion affected by the temperature -of the liquid? 

• t 

(d) How can we make a liquid expand? 

<ef Is the effect of temperature on the amount of expansion different for 
different liquids? 



9 
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Questioning 

10. Radiation and Hekt Absorption 



Intermediate 



On a warm sunny day Jim and his father went to buy an aluminum garden shed. 
They inspected several models set up outside the store. Jim-noticed that 
it felt much warmer inside some of them than in^others. 

He mentioned this to his teacher who told' him he might do an experiment. 
He said • Jim could use empty aluminum juice cans .to represent the sheds 
and k large lamp to represent the sun. 

Direction* f Which would 'be the best question for Jim to ask? 
Circle the letter of your choice. 

(a) Is the'coldur of, the finish related to the amount of heat absorbed 
through the 'metal? * 

/ 

<b) Do the colour and shininess of the .finish together affect the amount 
of heat absorbed through the metal? 



(c) 



Is the amount of heat absorbed through the metal affected by the 
colour of the finish? Is it affected by the shininess of the finish? 



(d) How can we make it hotter inside some 'of the cans? 



(e)* If we paint some of the cans a 



dark colour 'will they get hotter inside"? 

•> " 



* > 
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B. DEVELOPING A PLAN - Intermediate Level 



Answer Sheet 



Items 



Level 2 . Level ,3 Level 4 



1. Conduction 



a 



b / • 



2. Irritability 



3. Ramp 

4. Spring and Wagon 

5. Metal Springs 

6. /^Thermal Expansion 
» 

7. pendulum 



d 



d 



8. Radiation and Heat 
£bsor£tion 



9. Fish 



10. Onions 



. b « c 
/ - 
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Developing A PlBn 



I. Conduction 



Intermediate 



V. 



You are asked to cook dinner at summer camp.. You- have a number of pots and 
several single burner Coleman stoves. You put water in the pots and .put them 
on the stoves. Some come to a boil before the others. You wonder why. 



Directions: You decide to. find" out more. Here are some ideas about what 
-you cotffd do.^ Which lone is best? « ^ , 



Circle the, letter of your choice. 



' (a)"- Put some water. ih two pots that are different thicknesses. ' Put each on a 
different 'stove and turn 'on the burners. Note the time it takes each to - 
come to a boil-. See if it's different. You might try doing it again to 
see if the same pot boils first a second time. 



'(b) Pick out two pots that are the same size and the same metal, "but different 
thicknesses. Put the same amount of water -in each. Be sure itt is the 

• same temperature.. Put each on a stove. <f Turn each stove on the same amount 
at the same\ime. See in which pot the wa,ter comes first to a full rolling 
boil. ' . , • " 4 

'(*•». • * 

(c) Find two pots that are the same size and the same' metal but different 
thicknesses. Find two more, of a different metal but the same size and 

' thicknesses as the first two". Put the same amount of water of the same 

• temperature in lach. Start heating each pot at the, same time with the 
burner of each stove you use turned on the same amount. ■ See in which . 

' , " metal or thickness of pot the- water cdme's first, second, third and fourth 
to a full rolling boil. ' 

' • : ' '• e 

(d) Fill a pot- with water. Put it on a stove. Turn on the burner. See if ^ 
it comes to -a boil. Change the amount of water and try that, po it 

. * again oh another stove. ..Try one of the other pots. See what you notice , 
* . when you dd that. Keep trying different things. , £ 



v 
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Developing A Ulan ' , «"> ■ . Intermediate 

% * , > 

/ 

2.. Irritability 1 

* \ » ; 

You have watched insects crawling or flying around. They seem to know what „ 
they are doing- Your, teacher, says maybe something in the environment attracts 
or repels theirt. • m 0 

-You have some glass tub$s. Each is open at both ends. Along the upper surface 
is a small hole.. You have some ants and other . insects such as mealworms and 
wood lice you can- put in the tubes* 

* ■ * •* ' * 

You also have* some dark paper" arid transparent paper to cover the ends, of the 

tubes. . *> 

\ 

* ** _ 

Directions: pere are spme ideas about what to do with' this equipment. 
Which Qne is* best? • 

Circle the letter of your choice. 

i 

" (a) Cover one end of a tube with dark paper. Cover the other end with 

transparent paper. Be sure both papers are very dry and have the same ^ 
odour an£. temperature. Put in an ant and watch to see the direction it 
goes. Repeat in exactly the same way with several more ants in case 
the. first one was not healthy and see. if they do the same thing, 
i » 

* : . » ' 

(b) Cover one end. of a, \ube with dark paper. Coyer the pther end with 

transparent paper. Put an ant in the, tube. Watch to see which direction 
" it goes. 'Shake the tube and then see what direction it goes. Put the^ 
tube in other places and see if the ant still goes in the same direction 
when you set it down. - . 

' (c) .UseKone of your materials' to cover one,end of a tube. Use 'the other one 
to cover the other end. Put an ant^into the tube. Watch, to see what - 
' happens/ "Add another ant. Watch again. Put in a mealworm or a wood 
louse. -.Watch again. Change tthe material covering one of the ends and 
watch. Keep' changing *oj? adding insects and watch. 

' - • * % ".' 

<d) Prepare three tubes- with dark paper on' one end and transparent paper on . 
.the other.' Be sure the papers are the same temperature, odour and dryness 
Put .an ant in one tube, a mealworm in the second and a wood louse in the 
third. Watch* to see which direction each* goes. Repeat the experiment 
several times with different ants, mealworms and wood-lice. .See if they _ 
« all go the same or different directions.^ 
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Developing A Plan 



3. Ramp 



Intermediate 



Richard saw his friends rolling marbles down a ramp they had Built using boards 
and books. They were trying to get the marble to reach a certain mark on the 
floor. The mark was quite 3 long distance from the ramp and none of their marbles 
, reached it. 

Richard .built a ramp of his own just the same as theirs. He got sdme marbles 
of different masses. 



.Marble 



Height 
of Ramp 




% -^distance travelled by marble — 



Directions: Here are some ideas for what Richard could do with his equipment, 
f Which one is best? 

1 \ * ' ■ 

'Circle the letter of your choice. 



(a) Roll a small 1 g marble several times down a ramp that is 10 cm high, * 
starting it the same way each time. Repeat this* step with the same 
marble and ramps 12 cm and 14 cm high/ Take a 2 g marble and then a 3 g 
marble and repeat the experiment with each of them. Use all 3-ramp 
heights wi'th each of the marbles. Measure* the distance rolled each time. 
Compare all the distances. * 

(b) „Roll one marble several times down a ramp that is 10 cm high. Start it 

from the same spot and 'the same way each time,. Raise the ramp to 12 cm 
and then 14 cm and roll the same marble several times down each of them. 
po it the, same way. Measure how far it .rolls each time and compare the 
distances from different heights.* ' 

(c) T Roll some marbles dbwn a ramp # that is 10 cm high. Raise the v ramp to 12 cm 

and roll some*' more. ' Raise it "again to 14 cm and roll some more. Measure 
* how far the marble goes each time and compass the distances, from the 
different heights. Use coloured chalk to mark how far each marble goes. 

. (d) * Poll a c lot of marbles down the ramp.. Use different masses. Try changing 
the height of the ramp by using a bigger board to hold it up. Try Some- 
thing a little different each t^me he rolls another marble to see what 
happens'. Keep doing 'this. 



J 



Developing a Plan 
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Intermediate 



-4-. Spring and-ttagon 



Some students agreed it Jbakes force to make a vehicle go up a hill. 

To learn more they built a hill by leaning a long board on a box. The hill could 
be made steeper by moving the box" further under the board. They had a little 



wagon and seme different weights to load it 
the wagon to measure the pulling force 



A spring sG&te could be attached to 



Board (Hill) 



spring 
scale 




Directions: Here are some ideas about what they could dp with their equipment. 
Which do* you think is best? 

Circle the letter of your choice. 



(a) 



(b) 



(c) 



(d) 



ERiC 



Put one of the weights in the wagpn and place it at the bottom of the hill. 
Mark off a 1 metre distance on the hill._ Atta.ch the scale ar\d pull the wagc\p 
slowly and smoothly' to this point. Shift the box two or three times to make 
the hill steeper, repeating the gull, exactly the same way each time. Compare 
the pulling forces required each time. • ■* 

Put the wagon at the bottom of the hill. Attach the sc^le and pull. Put in 
a weight and repeat. Change or f add weights if desired. Also if desired, 
change the height of the hill by shifting the box". Take turns pulling the 
wagon.. Watch .carefully and make notes of .all* observations. 



\ 



Put the smallest weightJLn the wagon. Attach the sprihg scale to the wagon 
Starting it from the same place at ,the bottom of the hill each time and pulling 
it slowly and smoothly a 1 metre distance each^time, measure the pulling force 
required for several steepnesses of th6 hill. Repeat all these steps two or 
three times with more weights in theVwagon and compare all the pulling forces 
required. * 

Put one of thte weights in the wagon. Start the wagon near the bottom of the 
hill. Attach the scale and pull. Measure the pulling force required. Shift 
the box to make the hill steeper and repeat. Shift it again to make it even 
steeper, and repeat again. Compare the pulling forces required. 

155 . . 



ft 



Developing A Plan 



154, 
Intermediate 



5. Metal Springs 



Johnny fo\ind some old springs in his father's workshop. .Some seemed heavier 
aiSS harder to stretch than oth&rs* 



* 



.He collected some t metal weights tl^at cquld be hooked to the springs. 







/ 



sprxngs 



weights 




Directions: Here are some? ideas for what Johnny might do with this equipment* 

Which one is best? # 

o 

Circle the letter of your choice* 



(a) 



(b) 



Hang the springs from hooks oj\ tje.wall. ' Puil on them with his fingers 
to see how they ffiej* Attach a weight to one of 'them. Try a different ^ 
weight on another. ke<*p moving weights around on the springs. Watch 
carefully and keep notes. " * 

O 

Hang the springs fro%hopks cp the wall, making . sure the hooks are big. 
enough to let each spring hang^free. -Measure the length of each spring. 
Using different weights one at "a time, attach the weight smoothly and 
carefully to one of the springs. Each time, measure its length now. ^ 
Repeat, using alf the same weights, on the other springs. Compare the 
amount each spring stretches with each of the weights. 

Hang the springs from hooks on the wall. Be sure leach spring hangs free 
of the wall. Measuring the length of the spring before and after, attach 
one of the weights to each spring ? in turn. Attach the weight carefully . 
and do it the same way each time. Compare the amount each spring stretches. 



(d) Hang the springs from hcibW on the wall . Measure the length, qf the spring.- • 
Take one weig'ht and, hang it to the spring. Measure the length of the spring 
now. Measure the length of the next spring. Move the weight to it. Measure 
- it now. Do .this for all" the springs. Compare the amount each spring stretches. 



(c) 



9 
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Developing A plan 



Intermediate 



Thermal Expansion 



One day a student left a corked test tube which was completely filled with water 
on a sunny windowsill. 'Suddenly the cork flew out and the' water spilled. The 
teacher said the water had pushed out the cork because it had expanded (tafcen up 
more* space) as it heated in the sun. r 

The class, wanted ~^to know more. Would that always happen? Suppose they had a 
large pan which could be filled with hot water. They had three thin glass t 
cylinders marked in millilitres and some different liquids. 

graduated cylinders 




^water bath 



Directions: Here are some ideas about what they could do with their equipment. 
Which one is best? 9 

Circle the letter of your dhoice. ■ % • 

(a) * Cpol the different liquids to the same temperature in the refrigerator. 

partly 'fill each cylinder to the same mark with a different: liquid in each. 

Heat the water bath to a mjBderate temperature and place 'the cylinders in 
" if, upright/ for 5 Ininutes each. Note the levels now. Using new .samples 
*of the liquids/ after cooling. the cylinders, repeat with a very hot .water 

bath* Compare all the levels reached. , ^ " 

(b) Cool the liquids to the same temperature in the refrigerator. Partly 

fill each cylinder to the same mark with a different liquid in each. Heat' 
.the water bath to a high temperature. Place the cylinders upright in the, 
bath* After each has been ih-five minutes compare the height of the 
liquid' ia the different cylinders. 

» 

(c) Partly fill each cylinder with a different liquid. Mark the level in- eaqh 
"cylinder. Place them upright in the hot water bath for a while. See if the 
liquid level is now higher in any of the cylinders. 

(d) Put a different liquid in each cylinder, maybe water, vinegar and corn oil. 
place the tubes in the hot water bath for a few minutes. Watch the liquids 
carefully.' See what they do. Before trying more liquids .in the same 

" cylinders, empty them and clean them carefully. . t 



Developing.^ Plan 



Intermediate 



*7. Pendulum 



\ Arm' 
\ 

\ 

\ 

\ u 
\ 

« \ 



there is a grandfather clock in the front hall of 
the school. Some students wondered how it works., 
A jeacher said it works by- means of a perfdulum that 
moves back and forth. A pendulum can be made using 
a mass (bob) and a string.- 

\ 

Directions; Here are some ideas about how to study 
the principles on which the pendulum 
. works. Which is. the best? 

Circle the letter of your choice. 



Bob ; 
Pendulum 

(a) Attach the bob to the string. Measure the time it takes for the pendulum 
to.go from side to side (the period). Lengthen the string. See i£ the 
period is changed. ' Do this -several times. < * * 



(b) Attach a 1 g bob to the string and swing it back and forth. Use a string 

' 'length of 10 cm, then 20 cm and then 30 cm, Measure the time it takes for 
the pendulum to move back and forth (the period) with each ''string length. 
'Repeat, starting each swing from the same point, using bobs of 5 g and then 
10 g and compare al # l the periods. 

(c) Attach the bob to the string. Suspend the bob so that it can swing back 
and forth. Swing the bob several times. See if you can be careful enough 
to make it swing smoothly. Watch the pendulum swinging and see if you 
can learn something about it. , * 



(d) Attach a 1 g bob to .the string and swing it. back and forth. Start each - 
swing from the same point. Measure how long it takes for the pendulum 
to go from one side to the other (the period). Use a string of 10 cm and 
then repeat using a string of 20 cm and compare the periods. 



/ 



Developing A Plan 



Intermediate 



'V 



8. Radiation and Heat Absorption 



? 



On a warm sunny day Jim and his father went to buy an aluminum tool shed. They 
inspected- several models set up outside the store. They found two similar models 
that they liked but Jim noticed that it felt much -warmer inside one of them-. He 
wondered about this. 

-Jim collected empty juice cans with the labels removed to represent tool sheds' 
and a 250 watt lamp to represent the sun. He had a thermometer to measure the^ 
temperature." _ :* 






Directions-. Here are some ideas for what Jim could do with his equipment. 
Which is best? 
* . . * 

. Circle the letter of your choice. 



(a) 



(b) 



Paint one can black, one white and one green. Put some water in each: of 
them First shine the lamp on the black can and see if the water gets hot. 
Take the temperature »£ the water . Shine the lamp on the white can, and 
then. the green one. See if the water gets hotter in, one of them. ' 

Paint 2 cans black, two white and twb.gre.en. Use shiny enamel paint for one % 
can of each colour and dull flat paint for the other one. Taking each can 
in turn, put 1/2 litre of water in it and place it 20 cm from- the lamp for 
' half an hour. Be sure the water temperature in each can-' is the same at the # 
beginning of its turn. Measure the temperature again at the end. Compare 

, "the water temperature reached in the 6 cans? » i 

,\ ■ ■ ■ 

<c)%Painr. one can'black, one white and one green. Use shiny enamel paint for each, 
leaking each can in turn fill it exactly.half full of water. Measure the water 
temperature and be sure it's the same in each one before it is placed 20 cm. 
from the lamp for half an hour. Measure the temperature again at the end of ^ < 
that time. Compare .the water temperatures reached in the 3 cans. 



(d) 




Put some water, in 'an empty juice can. Hold the base of the lamp in his hand. 
•Shine it on the can, Try holding the lamp closer or farther away. See what . 
..happens to the water. in the Can. .Try it with a different can. See what 
happens with it. 
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Developing A Plan 
9. Fish 
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Intermediate 



Sue's class were studying the breathing mechanisms of several different kinds 
of animals* Sue had noticed that the mouth 'and gill movements of a fish were 
sometimes faster than at other times. She wondered 'how certain conditions affect 
breathing wte . ' , - ' • - 

She got some fish bowls and some goldfish. She got a bottle of vinegar. Vinegar 
is a mild acid. > 



Directions: Here are some ideas for what Sue mi£ht do with this equipment. 

V 

Which one is 'best? 

Circle the letter of * your choice. 



(a) 



(b) 



Let a pail of ta^ water settlel. Warm 1 000 mL to ?0°C and put, it in one 
bowl. Add 3 fish. Count the number of times each fish opens and closes 
its mouth (the number of. breathing movements) in one minui^e. Do this in 
the pl&in water and again after adding first 10 mL of vinegar and then 
40 mL more vinegar to the bowl. Gradually t adapt th£ fish to warmer water. 
Place them in a second- bowl "containing 1 000, mL from »the same pail warmed 
to 30°C. Repeat the counts without and "with, vinegar . Compare all the 
jbrea thing counts. X — 

*- 7 " ' 

Put water in two fish' bowls. 1 Make sure it's not too hot or too cold for. 
the fish. Put some fish in each bowl. Put a little bit of vinegar in 
one of the bowls. Get a notepad and make notes of .how the fish behave in 
the different bowls. Do it several times if you want. Change the * amount 
of vinegar and see what happens. - ^ 



(c) Put water 'from the tap in two of the bowls. Make sure it's not too cold 
or the fish might die. Put a fish in each bowl. Add 10 mL of vinegar to „ 
one bowl. Count the number of times the fish ope^ns and closes its mouth 

' <the number of breathing movements) in one minute. Do this for both fish 
and compare.* Repeat if you think yoti co^ld have made a mistake. 

(d) "Let a pail of t^p water settle. Warm 1 000 mL to 20°C and place in a bowl. 

Add 3 fish. /Count the number of tim^s each fish opens and closes its mouth 
(the number of breathing movements) ,in one minute. Add 10 mL of vinegar to 
the water. Count each fish's breathing movements in one minute again. Add 
40 mL more vinegar. Again count the breathing movements in one minute and 
* compare with the other counts. . * 



9 
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Developing A Plan 



10. Onions 



159 

Intermediate 



John helped his father clean out a storage room in the basement. In a dim 
corner they found a net bag full K of 'onions. Most of the onions had sprouted 
long green shoots. All the shoots grew up through the top of the bag, even 
when the onion was upside down.. John was puzzled. ' 

He went to the store and bought* a large bag of onions. There was an empty closet 
in the house. It had an electric outlet on one v^all. 

f . 

Directions; Here are some idgas for what John could do with the onions. 

°* . Which one is best? * - 

Circle the letter of your choice. 

(a) Plug in a night light to give a dim light in the, closet. Put onionsf all , 
around on the floor.*- Put some on the shelf in the closet. Tie a string 
around some and hang them from the ceiling if you^ant. Look everyday to ^ 
see what the onions are doing. 

i < . 

(b) Plug in a night light. Get 12 onions the -same size with no sprouts. Put 

6 on the floor with, the top of each pointing in a different direction. Tie 
strings around- the others. Hang' them from the ceiling right above the first 
ones. Make\sure they are the same distance from the, light as the onions on 
the floor. Make sure the tops point in* the same directions. Check once a 
week and compare the direction the sprouts girow. 
ft . _. 

(c) Plug in a night- light. Get 12 onions the same size with no sprouts. Put 

6 on the floor. Make the top" of each point in a different direction.. Hang 
' the others from the ceiling right above them, the same distance from the . 
iight and' pointing in the same directions. When those have sprouted enough 
- to see" what direction the sprouts are growing, repeat. with 12 mor« onions. 
. ' This time keep pails of water in the closet to make it damp. Compare these 
•onions with- the first ones.. • . . 

(d) Plug in a night light. Put an onion' on the shelf. ' It will be above the 
light. Put another on the floor. It will be under the light. Check once 
a week. When the onions sprout compare 1 the direction the sprouts are 
growing. Do it over again with more onions if you want. 
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C. JUDGING THE ADEQUACY OF DATA - intermediate 



Answer- Sheet 



7 



l. 

2. 
3. 
4. 
5. 

6.' 
7. 

9. 
10. 

11. 
12: 
13. 
14. 
15. 

16. 

17. „ 

19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 



c 
c 
d 
d 
c 

a 
- c 
d 
d 
c 

c 
c 
c 
c 

a 

c 
b 
b 

d 
d 
c 
c 
a 

c 
b 
c 
c 
d 



31. 
32. 
33. 
34. 
35. 



d' 

e 

b 

b 

d 



36. b 

37. d 

38. a 

39. d 

40. d 

41". d 

42. c 

43. a 

44. c 

45. c 



46. 
47. 
48. 
49. 
50. 

51.. 
52. 
53. 
54. 
55. 
C 

56. 
57. 



b 

e 
b 
c 
a 

b 
d 
a 
c 
c 

c 

e . 
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Judging The Adequacy of Data - Intermediate 

1. Bill wanted to know if all bean seeds have the same mass. He should use 
a balance which can be read to the nearest: 

(a) gram * f 

(b) kilogram f 

(c) 0.1 gram 

(d) milligram = 0.001 gram , t 

2. jfm wanted to measure the daily growth of a newly germinated bean seed. He 
should. use a ruler which can^be read to the nearest: 

4 

~ (&) metre 

(b) centimetre 

(c) millimetre 

(d) 0.5 centimetres 

** * m 

3. Bob and Anne were measuring the Veight pf a piece of metal using spring 
'scales. They recorded their values in the, table below. 

. Anne 1 s - Bob,' s 

Trial - • Measurements Measurements , ' ( 



1 ' 5.0 N . 4.8 N 

2 4.9 N 4.7 N 

3 5.0 N 4.8 N 

4 5*1 N 4.9 N 

5 5.0 N 4.8 N 



Average w 5.0 N . ^y4.8 N- ,, * 

Which of the following factors might account for. the different answers,. 

(a) , one 'of the spring scales Vas not "zeroed" (reading % zero) at- the- beginning 
- of the measurement . . * 

(b) either Anne or Bob was not reading the scale at eye level 

"(c) one of the spring scales has lost some of the "tightness." of its coil 
(d) possibly any of the above 



lb 



A graduated cylinder was used by four students to determine the volume 
of an irregularly shaped object* by water displacement. Each student ' • 
recorded a different answer: Which factor may have accounted for this? 

(a) the level of the water was not read at eye level 

(b) the cylinder was held at an angle as the water level was read 

(c) the object was not lowered carefully into the cylinder and water 
splashed out. » ' * 

(d) possibly afty of the above 

A graduated "cylinder with a scale marked every 1\0 inL was 'us^ to find 
the volume of a thumb tack. This procedure would result in: 

(a) , an inaccurate answer > . 

(b) an accurate answer * 

(c) no answer , ■ K . 

- * 

(d) an answer that was close to the actual value 

• 

t In order to, discover the, volume of one thumb tack, which procedure would 
be best to use? 

(a) use a graduated cylinder marked every 1.0 mL but use 100 thumb tacks? 
at once, then divide the increase in volume by TOO „ t 

(b) use a graduated cylinder marked ^every 1.0 mL and repeat tjhe procedure 
with one tack ten times, then calculate the average /• 

(c) use a graduated cylinder which Has a scale marked every .0.5 mL and ^ 
take one measurement with one tack A * - 

(dj use a mathematical ^formula to suit the shape of a thumb tack and • 
calculate the volume 

A. class wanted to discover the effect of exercise on the. rate of the heart 
'beat. Each student needed to measure his own •'resting 11 heart rape by 
taking his pulse. The best data would be obtained by: 
^ t 

(a) taking one 60 second pulse rate using the first two fingers of .your 
right hand on the bottom of your left wrist 

taking ofte 60 s pulse rate using the first two, fingers of your right t 
ind on your throat, 'half way between ypur voice box and corner of ^ 
jawbone - * * ""* * ' 

(c) t£ki«g several 60 s readings'using either method above and averaging 
the<^&&«l ts - , 

(d) taking several 5' second readings using either method above, multiplying 
by 12 to give £0 second readings, then averaging 



Four students calculated (independently) the volume of the same box by 
measuring the length, width, and height" and using the formula V - L x W x H 
n^oir rncnifc *r<a mvPii in the 'table below. % 



Their results are given in the 'table below. 
Student Volunfe \ 



3 ■ « 

1 160 cm . 

2 ■ , ,150 cm? 

3 

3 160 cm 

4 ' 200 cm 



Would you : * , t „ ( 

(a) find the average volume using the four values given^ in the table 

(b) find the average volume using the' first three values and throwing out 
# the last one ' ■ . . ' ~ 

(c) have the students repeat their measurements and calculations, then 
average the 8 results 

* (d) have the students check their measurements and Calculations and if 
student 4' gets a value closer to . the values of the other three, then 
average ^the ,four values . 

■ v i 

t > 

Wendy ; is interested in learning about the structure of the willow tree^ 

flower. ^Sjie should:-' 

*(a) find a willow 'tree and examine a flower 

(b) find a Jrillow "tree and t examine several flowers 

> 

(c) examine bne flower on several different willow trees 

(d) examine s'ever^l flowers pn several different willow trees * ? 

.Paul notices'that water in a pot sitting on a stove element is bubbling. 
Would he: % * , # 

_(a) conclude that the* water is definitely boiling 

(b) cfcnclude* that the water is definitely not boiling 

#. * * t * 

(c) make no conclusions until further observations were made \ 

(d) conclude that the water in the pot Is probably boiling, 
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11. VThen determining the factors that may affect the degree of, friction -when 
a' block slides across' a table, the least important consideration in the 
list below would be: . • * 

(a) the colour of the block m * 

' ** 

(b) ' the mass of thfc block 

(c) the t^pe of surface on the block 

(d) the type of surface on the table ■ 



12. 



In order to discover the thickness of one sheet of paper in a book, you 
should: i 

(a) find a ruler with a scale smaLl enough to measure the thickness of 
one sheet 



t 4 



(b) try to measure the • thickness of 10 sheets in millimetres and divide 

: by 10 . ' * 

(c) try %6 measure the thickness of '100 sheets in millimetres and divide 
by 100 , 

(d) try to measure the thickness of £00 'sheets in centimetres and divide 
by-100 ♦ ■ , 



13. * Peter s*et up an ixperiment to try to -prove that male mice^ could learn 
. faster than female mice/ because he thought males were smarter than 
females * His da''ta seemed to indicate that male mice would find their 
way through a maze, faster th^n female mice. Would you: 

»> . ' 

(a) accept Peter's data and conclude that male mice could learn fastei: 
than femal^ mice . . • ' * " 

(b) accept Pet:er 1 s- data <and conclude that the mle of most animal species ,/ 
can learn faster than the female 

(c) look for. flaws in'Peter's procedure since you suspect sex has no - . 
bearing on how quickly an^^ls learn 



(d> repeat Peter's experiment exactly and if you get the same results 
^ conclude' that male mice learn more* quickly .than female mice 



ERIC 
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14\ viewing the great, number, of dandelions on her front lawn, Mary wondered 
\ if^they grew any^taller in one area than in another . She decided to divide 
her lawn into eight, equal squares using -pegs and string^ To see if the 
taller dandelions were -Ipcated in a specific area of the^ lawn she should: 

(a) measure the tallest dandelions in each square 

(b) measure one of <th6 tallest' and one of the shortest dandelions in each 
square and find the average 4 

• ^ • • 

> (c) select 20 dandelions in each square, chosen at random with eyes closed, 
measure the size and find the average size for^each square 

(d) inspect by eye each square and decide which 2 squares^ have most of the 

teller, dandelions , • * 

i , 
• • 

15/ Franfc took "the "resting" pulse .{heart beat) of the 30 students in his class* ' 
His value© ranged from 55 b^ats per minute -to 115 beats per minute. He 
: should : , 

* (a) not worry about* the variation and just find the average. 

(b) conclude that his technique for taking the pulse is not good 

* (c) cheqk with a^doctor to see if such a variation is normal 

(d) count only those which are within 10 beats per minute of the normal 
resting pulse which he had heard was 72 beats per minute 

. » , 

3.6/ Linda wanted to u$e five identical marbles for an experiment. -She bought 5 

, which looked identical from the same box in a store but she decided to che,ck 
V the mass of each using ^ balance. She got the following measurements: 



MarblS Mass- 



1 

2* 
3. 
4 
5 



5.25 g - 
5.00 cf 
5.50 g 
4.75 g 
5.25 g 



4- * 



What should she first do? ( . t . - - .* 

(a>* assume that' the* balance may not be working .properly ,<ind repeat her, 
••'nieasurfemerifcs with another balance ^ 

- • - • 

(b) not worry about the differences and just use the average mass value 
when using each marble _ 4 

\ (C*J conclude that the marbles, are not identical in size 

(d) conclude that the marbles are 'made fron\ different types of "glass 



4* 
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Fred was attempting to discover if there was any relationship between the 
mass of a substance and its volume. ■ He measured the mass and volume of. 
twelve different sized chunks of aluminum and divided the mass value^y 
.the volume value for each chunk. Eleven answers were within 50 kg/m of 
2 100 kg/m 3 . One answer was out by 500 kg/m 3 . Fred should : k 

( ' i 

(a) omit the answer that was out by 500 kg/m J and average the rest 

(b) repeat the measurements a^id calculations for all samples with particular 
emphasis on the one that was out by 500 kg/m 3 

(c) average the twelve answers as they stand 

(d) scrap the experiment because none of the calculated values was identical 

Fred was attempting to discover if thehre was any relationship between the 
mass of a substance and i*ts volume. He measured the mass and volume of 
twelve different sifced chunks of aluminum and divided the mass value by 
the volume value for each chunk. Eleven- answers were within 50 kg/m of 
2100 kg/m 3 . One answer was out by 500 kg/m 3 , Fred checked his measurements 
of the odd sample several times and got the same result. Fred should: 

(a) scrap the experiment * 

3 

(b) ignore the one that was out by 500 kg/m 

(c) look for other reasons why one sample was so far out 

■ - ) • 

(d) average all twelve results 

Bob wanted to compare the height of the maple trees and beech trees in a 
wooded area. He should: • 

* ♦ 

(a) measure the heights of the tallest maples and tallest beech trees and 

compare 

(b) choose, at random,' several maple trees and several bee.ch trees and 
compare their heights 

' ' - I 

(c) .find the average height of several' maple trees in .one area of the forest 
'and the average height 'of several beech trees in another area of th$ 

forest and compare 

: (d) walk to several different areas in the forest and estimate by eye which 
trees seem to be taller, maples or beech 
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20. Cheryl wanted to find out what makes some solid .balls bounce higlfer 
than others. Which list of factors below should she consider in her 
experiment? 

(a) the mass, volume, and material of the ball 

(b) the mass, volume, and material of the ball and the height fijom which 
it is dropped- ~> 

(c) the mass and volume of the ball and the height from which it is dropped 

(d) the volume and '-material of the ball and the height 'from which it. is 
dropped. 

(e) the mass, volume and material of the ball, the country where it was . 
made and the height from which it is dropped 

21. Bill wanted to write a report about mealworms. " The best report would be 
based upon: 

(a) reading reference books about mealworms 

(b) reading reference books about mealworms and observing one in a glass 
dish 

(c) observing a mealworm in a glass dish 

(d) reading reference books about mealworms and observing* several in a 
glass dish 

s • 

22. Carole 1 had thought of an interesting theory to explain how birds migrate 
in the right direction at the right time of the year. - As a good scientist 
she should: 

(a) read only reference books which support her idea* 

(b) set up an experiment so .that it supports her idea 

(c) read. several reference books to q£% as many ideas on the subject as 
possible 

(d) read several reference books on the subject, set up an experiment, then, 
* decide if her idea is correct, partly correct, or incorrect 

23. Andrew carried out an experiment which gave some data he d[id not expect. 

/ He should: " : 



(a) accept all the 3ata of the experiment • 
> • 

(b) repeat the exact \experiraent, then accept all the data 

(c) check with a reference, 'perhaps his teacher, concerning the design of 
his experiment,.. then experiment again 

O (d) ignore the data which was unexpected "and- draw conclusions from the rest 

. ERIC , Of the data \ ^ ^ ' -# ' * ' 



168 



24. Sam Jfounti the length and width* of a piece of paper to be 5-10 cm and 7.25 cm 
respectively. He should report -the arearof the paper as being: J 

o / 
(a) 36.975 cm 2 • % 



(b) 37 cm 2 

(c) 37,0 cm 2 

(d) 36.96 cm 2 



25. When measuring the length of a line using a rules 'marked every half cm you^ 
could report the length in cm: 

(a) to two decimal places of accuracy 

(b) to one decimal place of accuracy 

(c) to three decimal places of accuracy 

(d) to no decimal places of accuracy just whole centimetres 

26. A class decided to study the amount of rainfall in the city of Peterborough 
for the month of May. The best report would include: 

(a) the average rainfall for the month based on' measurements taken in the 
school .yard 

(b) the average rainfall for the month based on measurements taken at several 
locations in the city 

' (c) the daily rainfall for the month based on measurements taken at several 
locations in the city 

' (d) the daily rainfall 'for the month as reported on the local newscast 

». 

27. In Olympic swim competitions the timing is now done electronically. This 
is because: 

(a)* stop watches aren't accurate 



(b) human error «in use of the stop watches is .eliminated - 

(c) not enough people c$n be found to* do the. timing ; 

(d) new ways of doing things are always better than old ways 



v 
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28. One half a class found the volume of a block of wood by measuring the 

length, width and height and calculating, using the formula, V • = L x W x H . 
The other half of the class found the volume of the same block by using 
the water displacement method with a graduated cylinder. Examine the data 
table below, 

i 

Volume of Block * » Volume of Block 

4 (measured and "calculated) (water, displacement*) 



60 


3 

cm 






60 


3 

cm 






55 


cm^ 






50 


3 

cm 






65 


cm^ 






47 


3 

cm 


• 




59 


3 

cm 






67 


cm^ 






61 


3 

cm 






70 


3 

cm 




t 


63 


3 

cm 






68 


3 

cm 






57 


3 

cm 






58 


' 3 
cm 






60 


cm 


Average 




3 

60 cm 







From this data you would conclude that: 

(a) both methods of determining volume are equally accurate 

(b) water displacement is a more accurate method than measurement and 
calculation by formula 

t 

(c) measurement and calculation by formula is a more accurate method than 
water displacement 

(d) one of* the groups worked 1nore carefully than the other group 

29» A grade nine class at P. C.V.S. wanted to discover* what fac'tors might b 
involved in determining the height of grade nine students. Which plan 
would ydu follow? 

» * 

(a) measure the height of all. the students in the class and record the 
sex with the heigbt 

• < 

(b) measure the height of all the students in the class and record the 
sex and age with the height 

(c) * measure the .height of all the students in all grade nine classes and 
_ record the aex and age with the TfeighJ: 

* • • 

(d) measure the height'of all the students in all grade *nine 'classes and 
record the sex, age and colour of eyes with the height 
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30. A grade seven class at David Fife School waited to study the amount of 
traffic on Highway No. 7. The best report would include: 

• » 
/ (a) a count of all vehicles travelling from east to west, from 9:00 a.m. 
to 3:00 p.m. on one day 4 8 * 

(b) a. count of all vehicles travelling both directions from 9:00 a.m. to 
3:00 p.m. on several days * • 

< 

(c) a count of all Vehicles travelling from east to west from 9:00 a.m. to 
3:00 p.m. on several days 

(d) a count of all vehicles in classification groups (transports, motorcycles, 
cars, etc.) travelling in both directions from 9:00 a.m. to 3:00 p.m. 

on several days , 

* 

31. Richard wanted to learn -as much as he could about chipmunks during his^ 
supner holidays. He should: 

(a) catch a chipmunk and watch him in a cage supplied. with food and water. 

(b) re^ad a book about chipmunks 

(c) make notes one day while watching the chipmunks around his cottage , 

• » » 

(d) make notes from observations throughout the* summer of chipmunks and 
read reference books about these animals « 

32. A certain industry was accused o£ polluting the river water with a waste 
chemical. To prove' whether or hot this was happening "a scientist would: 7 

* * • 

(a) take a river water sample near the industry arid analyse it 

(b) ask the owners of the' industry if they* were indeed allowing their 
wastes to escape into the river 

* - 

(c) take a river water sample near the industry several ,timygs throughout' 
one day 

— - » 

(d) take river water saupXes.. bdth above and below the industry one day ^ * 

(e) take river water samples' both above and bel&* the industry -at Several 
different^ times on several diffeirerit days 



• ERIC 
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33. 



In order to determine the effect of the amount of fertilizer on the growth 
of bean seeds, the same number of speeds were planted in three identical 
trays containing the same type and amount of soil.' The amount of water 
and sunlight was the same for 'each tray. After three weeks of growth the 
data was recorded in four ways. Which do you think is th& best way? 



Tray 



Column A 



Column B 



-16 of ,20 seeds 
grew 

-all were tall 



-15 of 20 seeds 
grew 

-most were tall 



-80% of the 
seeds grew 
-average height 
15 cm 



-75% of the 
seeds grew 
-average height 
12 cm 



Column C 



Column D- 



-most of the 
seeds grew 
-tallest was 
18 cm 



-most of the 
seeds grew 
-tallest was 
17 cm 



-16 of 20 seeds 
grew * 
-tallest was 
18 cm 

-shortest was 
11 cm 



-15 of 20 seeds , 
grew 

-tallest was 
17 cm 

-shortest was 
11 cm 



-10 of 20 seeds 
grevf 

-not as tall as 
Tray 1 or 2 



-50% of the 
seeds grew - 
-average height 
8 cm ♦ 



-about half 
the seeds grew 
-tallest was 
11 cm 



-10 of 20 seeds 
gre^ 



r 

-tallest was 
11 cm 

-shortest was 
4 cm 



(a) column A \ % 

(b) column B „ " 

(c) column C ; 

(d) column D " - \ 

* * • 

- , * 

34. Ingrid flipped a'' coin five times and got five "heads". From this simple ^ 
data she could: . 

mi • » 

(a) conclude that "heads" will come up more often than "tails" for this 
'* ' C ° in ^ ' ' 

' . (b) decide that more trial's were needed before concluding anything 

(c) conclude that the next five flips. will produce "tails" because there 
* is a 50-50 chance for "heads" or "tails" 

' (dy conclude that the coin is weighted so that only "heads" will appear 
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35 For a great many years men of science believed that the earth was the 
centre of our solar system, and that the sun revolved around the earth. 
They believed this' because : » 

(a) they accepted, without question, what previous men had said 

i 

(b) they 'lacked the precision instruments needed to see and measure the 
movements of the planets 

Cc) they dia not use the scientific method for investigating a problem 
(d) all" of the above 



36. 



37. 



Todd had read in a newspaper article that someone had claimed that praying 
over plants improved their growth rate. He decided to grow two bean plants 
from seed, praying over one' and not over the other. The. one Todd prayed 
over after one month was 5 cm taller than the other plant. Todd should . 
conclude that: 

(a) praying over plants increases their rate of growth 

' (bt inanVmore trials are needed, which includ¥"controls for such things as 
the waSath or moisture from his breath, .before he accepts the statement 
made in the newspaper 

(c) . the taller plant received more water .or sunlight 

(d) 'his (breath, while praying over the plant, somehow caused the plant 

to grow taller • . , 

The school track coach wanted to pick girls and'boys for the track team.. 
He should: 

(a) watch the .girls and boys duriij recess activities then pjck his team 




38. 



(b) pick -the older girls and boy^ 

(c) use .a stop'watch for time trials in a 100 m sprint 

(d) ,meas£re the' trials of all competitors for all the events scheduled 

At some soccer and hockey eHmps Report cards are made out -foHeach boy 
dr qirl. If these reports are done by an instructor^atching a final 

■* ^^^^^ 

scrimmage they-are: 



(a) probably not reliable because the instructor can^ch one player 



in^» c 



*for only a few minutes 
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- (b) probably accurate because the instructor is very good at the skills 

of the. game * '< 

. (c) probably accurate because all the skills can be observed in a game 

(d) probably accurate because. a studenf-whe is, weak or strong in One 
ski'ir of the game is probablyweak or strong in all of the skills 

• - ' ■< . i 
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^9.* Joan is trying to decide which weed killer she should buy % She decides 
to buy two brands and carry out an experiment to see which is more 
effective. * In a small section of her lawn she sprays brand W X" on fifty 
dandeiions and brand "Y" on* fifty crab grass plants. After one we|c 



she records her data. 



Brand "X" ' Brand "Y" 



1. 40/50 dandelions , 1. 35/50 crab 'grass ; 
were dying or * plants were dying 
dead ** * or dead 

2, 80% effective 2. 70% effective 

. From this data Joan shodld conclude that: 

(a) brand "X" is the better weed killer - 

(b) brand "X" should be used on more dandelions and brand "Y" on more 
• t crab grass because \ it's hard to -tell which is better 

,(c) the, experiment should be. repeated using brand "X" on the crab grass 
. and brand "Y" on the dandelions 

(d) the experiment would give more meaningful results if she tried both 4 
. weed. killers on a greater variety of weeds 

40. Mary, had just learned rthat the mass value of lmLof a liquid varied from 
liquid to liquid. .By using a balance to meaidufte mass and a. graduated 
cylinder to measure volume, Mary obtained the following data. 

Masfe of ^Gasoline Volume of Gasoline Mass/Volume t 

$.4 g 10.0 mL 0.6£ g/mL , ; 

When Mary checked in her text book the value given for g^Boline was 0.68 g/mL. 
Mary should: 4 • > . 



(b 

I 



(a) conclude that her balance wasn't working properly 

(b) conclude that the text bobk has printed an e*ror 
[ofr conclude that her volume measurement was not read correctly 

) make .no conclusions at this time 



*1 
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41. 



Mary had just learned that the mass value of 1 mL of a liquid varied from 
liquid to liquid. By using a balance to measure mass and .a graduated 
cylinder to measure yolume, Mary obtained the following data. 

Mass of Gasoline ■ Volume of Gasoline Mass/Volume ^ r 



6.4 g 



10.0 mL 



0.64 g/mL 



When Mary checked in her text book' the value given for gasoline was 0.68 g/mL. 
Mary decide^ to repeat her experiment five more times and asked Joe if he 
would do the same experiment with his equipment/ Mary's and Joe s data is 
given below. . . •* 



'Mas* of Gasoline ' Volume of Gasoline Mass/Volume 



Mary 



1. 
2. 
3. 
4. 
5. 



6.3 g 
6.5 g 
6.5 g 

6.4 g 
6.4 g 




Joe 



\ 



1. 6.5 g 

2, 6.4 g 
3. 
4. 
5. 



6.4 g 

6.5 g 
6.4 g 

6.4 g 



10.0 
10.0 
10.0 mL 
10 .0 mL 
10.0 mL 

10.0 mL 
10.0 mL 
10.0 mL 
10.0 mL 
10.0 mL 

10.0 mL 



0.63 g/mL 
0.65 g/mL 
0.65 g/mL 
0.64 g/mL 
0.64 g/mL 

0.65 g/mL 
0.64 g/mL 
0:64 g/rcL 
0.65 g/mL 
0.64 g/mL 

0.64 g/mL 



Average 

Mary should: " * 

* / * 

(d) conclude that the teajtTbook definitely has printed an error 

(b) conclude" that both her and Joe's balance are not working properly 

* (c). make no conclusions a€ this time 




) conclude that some other" variable, such as type of gasoline, may be 
at, work here < i 



42 Allison was trying to decide whether or not a particular insect which 

was abundant in her garden c^uH be classif ied^in the same group as. grass- 
hoppers. Before making - a decision, she should: , ^ 

« ' 

. (a) examine one of" these insects very carefully comparing its structure , 
^ to -that of the grasshopper 

(b) Temdlne many of these insects veryl carefully cdmpar^g tneir structure 

to that of the grasshopper * ^ t 

— ■ - *• » • „ 

. (c) set up'an escape proof terrarium and observe the structure and changes 
"• . ' . that occur with several specimens over a period of time 

• (d) look for pictures of the insect in a reference book, discover its name, 
then check in a, classif ication«book to see if the name appears m the 
O grasshopper group * - 

ERIC • ~ . ,176 - . ■ . " 
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43. A grade eight class wished to compare several brands of capned mixed Huts. 
The best data table would contain: 

* * • 

(a) mass values for each of the different kinds of nuts, both whole and 
pieces, for each brand 

' (b) a count of the total number of nuts found ±s each can 

(cO a count of the number of each kind f of nut in each dkn 
(d) mass values for the eatire contents of each can 

44. Hal wanted to find the volume of one small glass marble. He- decided to 
find the volume of 20 similar marbles using a graduated cylinder and 8 the 
water displacement technique then dividing by .20.* Below are Hal's 
results. - , 

.Starting Level of Final Level of 
Number of Marbles ^Water in Cylinder Water in Cylinder 

20 , 25 mL 65 mL ^ 

Hal concluded that the volume*of 1 marble. was 0.2 g* Do You think: 

(a) Hal^has enbugh data to find the correct volume of 1 marble 

(b) Hal does not have enough data to find the correct yolume o't 1 marble 

* • , v" • • 

(c) Hal has not used his data correctly to £ind the volume of 1 marble 

■ (d) Hal could have simplified his experiment by placing just 1 marble 
in the graduated cylinder and reading the increase irf^volume 



45. 



'ERKT 



Examine the diagram of the graduated cylinder 

i ; 

45 mL 



WATER -A 




40 mL 



# • 

. The correct reading of the level of the water in the graduated cylinder is: 

(a) 43.5 mL . 

(b) 43.0 mL . • 
. (c) 42.5 mL 



\ 



(d) somewhere between 40 and 45 mL 



7 
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46. When reading a scale in-order to obtain a measurement v*lue you usually: 
(a) read to the nearest mark(^r^the scale ' , ; . 

(b') estimate 1/2 or 1/4 of the way between the marks on the scale copending 



on how far apart the marks are 

(c) read to the nearest printed number on the scale 

(d) always round off to whole* numbers ' < 



47. Bob believes that adding fertilizer to a plant makes it grow .taller/ He 
• does an experiment to pr'ov.e this but the results turn out to be somewhat 

* different from what he, expected. What should he^do next? . * 

ia) change his opinion about fertilizer helping, plants to grow 

(b) repeat th£ experiment and 4 accept the restilts^if they show what he 
expects ! 

* 

(c) decide that something had gone wrong with the experiment and continue 
believing that f ertilizer*helps plants to grow . ^ 

(d) repeat the experiment several times and base his opinion on the average 
result^ - 

(e) repeat the experiment several times and check "his results with some 
research material regarding this topic before forming his opinion 

48. Shirley had ^these three measurements of volume to enter on a data sheet: 
* 73.482 m 3 , 4.7 m 3 , ( 238.467 m 3 . Which column would be the best way of 

entering this data? # 



Column A 


Column B 


Column C J x 




.73.487 m 3 


s 73.5 m 3 - . 


3 

73.49 m ' - • * * 




4.7 m 3 


4.7 m 3 


3 

4.70 m 




3 

238.462 m 


238.5 m 3< 


238.46 m 3 . 




(a) column 


A is the best 


way of expressing these numerals 




(b) r column 


B is the best 


v. * * 
way of expressing these numerals 


* * 


(c) column 


C is the best 


way of expressing these numerals 




(d) anyone 


of these columns is as good as the other 


0 
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These two parallel lines were v given by a math 'teacher for the students to 
talk abput. They were asked to state ^how they thought the lengths of these 
parallel lines compared. Which would be the best way to make the comparison 
of length?. ' 

* • * 

(a) by inspection of the parallel lines , . * 

(b) measure and compare tfr^ lengths of the lines* in crn^ 

■ 

(c) measure and compare the lengths of the lines in mm 

.. - ^ * 

* " t V " 

(d) by using your pencil to compare '^heir lengths 



When measuring the volume o r f a cube, the most accurate answer would be\ 
obtained by: , • \^ 

(a) measuring the length of the sides and using the mathematical formular 
V = L X W x H . 

(b) placing <the pube in a narrow graduated cylinder and measuring the 
amount that the water rises " • * . 

' . • * * ' 

(c) -placing the cube in a wide graduated cylinder and measuring i^\e 

amount that^the water rises \ ' 1 * 

•(d) placing the cube in a beaker thaf is filled to the brim with water and 
* * measuring the: amount of water that overflows * *\ [ 
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51. Listed below are 3 sets, of descriptions corresponding, to the .necessary 



information listed at the lef£. These are Attempts f pt accurately 
describing a particular insect . . ^ 




Column A 



Column B 



Column C 



Size 

Shape 
Colour 

Texture 

.Mass ' V 
Attachments ' * • 

Special Features 



long 



5 cm 



r 



long and roundish. % y egg shaped 



red an4 white 
polka-dots . .« 

rough s 



light 

swings and legs 

r " 

many hairs on front 
of fiead 



ireddisl^orange 
with white spots 

covered with short 
, prickly spines 

.2,5 grams 

2 sets ^of wings 

3 sets of legs 

2 sets off antenna 
on head 



lengtli of my 
rubber 

' balloon shaped 

like a red 
•spotted leopard 

v.like a* ragged • 
saw blade 

father weight 

similar, to 'any 

insect 
j> 1 

cat like 
whiskers on 
head 



Which column gives the be^t scientific description <^f^the insect? ' 
Circle the letter of, the correct answer.' « ~7~ - % 

* ' ... IK V 

(a) column A - ■ t * 

4 > ' .* ' . • ' 

(b) column B 

■ • * • . * / • 

. * ' * 

Jc) column C. ' ** %- . % 

' * ** * 

(d) either column is adequate • 




( 
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•Paul wanted to see , if thBre -wa's a 'relationship between the, volumes of 
figures (cube, rectangular solid, cylinder) when the dimensions were 
doubled. He, used the following* data; 



Dimensions- 



. Volitme 



•Cube 

Rectangular 
Solid 

Cylinder 



2\0 x'2.0 x 2.0> " 8 cm" 



1.0 x 2-0 x 3.0 

^Radius 2.0, 
"Height 3.0 



6 cm" 



38 cm" 



Doubled Dimensions 
4;0 x 4..0 x 4.0 
2.0 x 4. Q x 6.0 ' 



Radius ^4.0 



, Height 6.0 



New Volume 
64 cm 3 
48 cm 



.3 

300 cm * 



.Paul found that wtlen the dimerfeiQns were doubled the' new volume. was 8 times 
the original volume.' What is .ttieb^st consideration before stating his , 
conclusions: 1 . ' . * v \ 

Circle the letter of the best, answer., ' - 

(a) Consider his data a§ correct ahd write his concluding statement of • 



relationships . 



(b) Check all his figures before writing his • concluding statement. 

(c) Test his findings by using another. set of dimensions. , . 

(d) Use many mor£ sets of dimensions before, writing' his concluding statement. 



• * 4 • • 

Lisa wanted .to see if there was* a relationship between the a^eaS of figures 
(square, rectangle; triangle) when thfe dimensions wer^ doubled. She used 

the following data: . _ T • 

, • Doubled • 

Dimensions Area (cm ) ' Dimensions • 



New Area (cm ) 



Square 2.0 cm x 2?0 cm 

Rectangle 3.0 cm x 4.0 cm 
Triangle * ^4.0 # cm x 5.0 cm 



4.0 
12.0 
10.0 



,4.0/cm x 4.0. cm 16 
6 . 0 cm x *8 . 0 cm ' • 48 
4 8.0 cm x 10.0 cm ' 40 



Lisa found that when the dimensions were doubled the new ax^a was 4 times 
that of the originkl. What would be her best consideration before writing 
her OonqlUsions? ( 5 * - 

Circle the letter of the bgsft answer. . % 

■ • . * • ' * * 

- (a) Test her findings frith many! more sets/ cj>f dimensions before writing 
a concluding statement. J m ' v j • 

• •„.#** : ' • ^ 

• (b) Accept her findings as correct and write, her concluding statement. 

her figures -and 



(c) Check 'all her figures ^^calculations [for accuracy b^forejwritlng 



her. cpncltfsion, 



(d) Test her finding's "by. using .another, set of dimensions before writing 
her concluding statement. . , * 
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54. Stan and Scott chose- to stufiy a colony of Great Blue Herons that were 
nestihg on Rice Lake. After one dayt'of observations they had accumulated 
a number of pages of notes.* Before reporting their findings to the class 
they should do one of the % fallowing: m 

Circle the letter of the best statement. 

(a) They should check their observation notes over carefully before 
writing theis report. • 

— \ 9 . 

(b) They should invite .some, other students to witness their observations. 
• • 

(c) They should observe the colony many more times before writing their 
report of their findings 

*> 

(d) They should observe the colony one. more day before writing their final 
report. ' 

\ ■ 

(e) They should accept their observations as adequate and write their 
final report. mm 

i ' * • 

55. 'One day in the 1600 1 s/ Jean-Baptiste van, Helmont, a Belgian physician, 

wrote a recipe for producing mice.. He said it could be done in 21 days 
by putting a dirty shirt and some grains of Wheat in a pot or box, and 
Setting this away in a dark place where .it w^uld not be disturbed. " He 
believed that the active principle in producing the mice was the hurian 
perspiration in £he shirt. . He tried out hi£ recipe many times, and got 
mice every time, ' 

• . . . s- 

There is obviously something wrong with tl>is recipe for producing mice. 
What has this physician not done with his/ experiment to prove his recipe. 
* Circle the letter 6£ the statement that you think is the best procedure 
t'o follow. ^ 
# t J o . . » 

(a) Use the recipe with "a clean shirt.* 

- • * * * i « 

(b) Eave other people try the recipe. 

(c) Keep the shirt in ^ mou^e-proof container. 

(d) Check his results more accurately. 

' - '\ l ' * 

, (e) Try his recipe with other clothxng. « i 
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Students in Mr. Green' s Science class were each given a piece of paper. 
Each student' was asked to make a list of the things he or she would want' 
to make notes about or comment about when describing some objects that 
Mr. Green was going to show them. Before the-students observe the objects 
each student should make sure his or her list is a*s adequate as possible. 
Circle the letter of the best suggestion. 

(a) Each student should check his or her list with" a neighbour's list 
for completeness. 

(b) Each student should re-examine and check his or her list for complete- 
•* ness. 

(c) Students should^mtke^a master list from all the student \s suggestions 
in the class. * \ 

(d) Students should get 'together in groups to compile complete lists. 



Four separate groups of students were trying to find the volume of an 
irregularly shaped solid by displacing water from a large beaker. The 
overflow of water was collected in a graduated cylipder. 

4 

Which one of the statements below describes the way to ensure the most 
, accurate result? 

Circle the letter of the best suggestion/ » , < 

(a) fetch group should repeat the experiment a number of times as carefully 
? as possible* 

(b) Each group could accept their first result if it had been done carefully 

(c) Each group could repeal the experiment a number of times ,and average 
* its Results ♦ 

(d) The groups could average the results of a single atrial for the final , 
answer. x . * 

($) Each group could do the experiment a number of* times^ and average all 
the results from all the groups together. 
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1. Radiation and Heat Absorption 


. (c) 








2. Heat Conduction' m 


(b) 


• 


» 


* 


3. Pendulum 


(d) 


• 






4." Theripal Expansion 


* » (a) 








/ 


* 


f 






5. Goldfish 


• 






* Answer 


Sheet - Version 


2 


- 






Items 










1 ' 


2 


3 


•4 


.1. Radiation ai}d Heat Absorption 


(iii) 


(U 


(iii) 


■ (i) 


2*. Heat Conduction 4 


(iii) 


(iii) 


(ii) ^ 


■ (i) 


3. Pendulum 


(ii) 


(iii) 


(iii) 


. (ii) 


* 

4. 'Thermal Expansion 




(iii) 


(i) 


. (iii) 


5- Goldfish 


(iii) 


(i) 


(iii) 


(iii) 



Note: Students must select the correct answer 'for all 4 questions to. - 
* score- correct on the item. 



Answer Sheet - Version 3 



2. 
3. 
/ 4. 
5. 



lit at 



Radiation and *at Absorption 
Heat Conduction 
pendulum. 

Thermal. Expansion 
Goldfish 



See option (c) , version l t 
^See option^ (b) , version 1 
See option, (d) , version* 1 
See optiori .(a) , version 1 
See option (e) ^ version 1 

• / 
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^Recording Information 



Intermediate 



J 



1. Radiation an$ Heat Absorption 
(Version 1) 



t 



Jim and his father went to buy an aluminum tool shed on a hot day. 'They liked 
two models but Jim noticed one was much warjnkr inside than the other. The two 
were of different colours ( also onre was shiny and one dul*. He decided to try 
and .find out if colour and the lustre of the finish could affect the temperature 
inside the sheds. * ° & 

He used 6 empty juice cans with the labels removed ,to represent the tool sheds 
and a big light bulb to represent the sun. He painted x two cans black, 2 green 
and 2 white. Ke used shiny enamel paint for oite of the cans of each colour,* 
and a dull flat paint for the other can of each colour. Taking each can in turn, 
he put a thermometer inside it, turned it upside down ancVplaced it near the 
lamp. After io minutes he read the temperature inside the can. He is a caareful 
worker so after the cans had cooled off he did this a secpnd time with each one, 
and th'en a third time. J 



Here are the notes he kept. 



Interior 
Colour 

Colour x Lustre of Can 



Size 
of 

Trial Lamp 



Site Terfip. 
Distance Tim<* of of* of 
6f t Lamp Exppsure Can Room 



Temp. . . 

inside Temp., 

can after change 

exposure ■ in °C 



black 
black 
black 

black 
black 
black 

white 
white 
white 

white 
white 
white 

green 
green 
green 

green 
green 
green 



shiny 


silver 


1 


250 W 


20 


cm 


10 


min 


shiny 


silver 


2 


250 W 


20 


cm 


10 


min 


shiny 


silver 


3 


250 W 


20 


cm 


10 


min 


dulJL 


sifver 




250 W 


20 


cm 


10 


min 


dull 


silver 




250 W 


*2Qf 


cm 


IO 


min 


dull 


silver 


3 


250 W 


' 20 


cm 


10 


min 


shiny 


silver 


1 


250 W 


20 


cm 


10 


min 


shiny 


silver 


2 / 


250 W 


20 


cm 


10 


min 


shiny 


silver 


3 


25G-W 


20 


cm 


10 


min 


dull 


^silver 


1 


250 W 


20 


cm 


10 


min 


dull 


silver 


' 2 


250 W' 


20 


cm 


10 


min. 


dull 


silver 


. 3 


250 W 


20 


cm 


10 


min 


shiny V 


silver 


1 


'250 W 


20 


cm 


10 


min 


shiny/ 


silver 


2 


250 W 


20 




10 


min 

i 


shiflV 


silver 


3 


250 W 


20 


cm 


10 rtin 


dull 


silver 


1 • 


250 w" 


20 


cm 


10 


■ 

min 


' dull . 


silver 


, 2 


*250 W 


20 t 


cm 


10 


min 


^dukl 


silver 


3 


250, W 


20 


cm 


10 


min 

S 


V •- 

















1 L 
1 L 
1 L 

1 L 
1 L 
lvL 

1 L 
1 L 
1 L 

* L 

1\L 
1 L 

1 L 

1 L^ 

1 l' 

•1 L 
1 L 
1 L 



20°C 
20°C 
20 °C 

20°C 
'20°C 
20°C 

20 °C 
20°C 
20°C 

20 °D 
2(f°C 
20°C 

20°C 
20°C 
20°C 

20°C* 

20°C 

20°q 



26.9°C 
26.7°C 
26.7?C 

30.0°Q 
29*8°C 
30.1°C 

2<3.2°C ^ 

23.3°C 

23.2°C 

24.8«"C 
24'.7°C, 
24.7°C 

26.1°C 
25.9?C 
26.0°C 

28.7°g 
2B.S°C 
28.7°C . 



6.9 
6.7 
6.7 

10.0 
9.8 
10.1 

3.2 
3.3 
3.2' 

4.8 
.4.7 
4.7 

« 

6.1 
5.9 
6.0 

• 

8.7 
8.8 
8.7 



\ This was Jimhs' question:* io 'colour *^d degseS of s^niness^togetli^ determine* 
the absorption of *hea<t through .aluminum?" ' ; 

• y Directions? Wh^ih of these charts best or%ktfiz.es the inforifeit.ion'he Ineeds to'- 
y % 5n^er his question? x *l - , I 

\ f \' Cijrcle the letter qf ,the correct answer. *tr 

A . . . - ' - ■ • > ■ 

-i, (a) Temperature iij SO ir\side can after exposure 

a Dull . * Size of 



(e) 





Shiny 






Colour 


Trial 1 


Trial 


2 JTria; 


-bl^k 


26.9 


26.7 


26.7 


white 


23.2 


23.3 


^ 23.'2 


green 


26.1 


25.9 


'26.0 











30.0 
24.8 

28. y 



29.8 
24.7 



30.1 
24.7 



2-8.8 ^ 28.7 



250 W 
250 W- 
250 W 



(b) 




Temperature in 


°C inside can 


after exposure 






1 

• 


Colour 


Shiny 
Trial 1 


Dull 
Trial 1 












black 
white 
green 


26.9 
23.2 
26.1 


30.0 
'24.8 

28.7 # 


i 






• 


(c) 




Temperature in 


°C inside can 


after 


exposure 






r 


Colour 


Shiny 

Trial 1 _Trial 


2 Trial 3 


Dull 
Trial 


1 Trial 2 


Tr>ial 3 




black 
white 
, green 


26.9 : 26.7 
23.2 / 23.3 
26. l' \ 25.9 


26,7 
23.2 
26.0 


30.0 . 
24.8 
.28.7 


29.8 
24.7 
' ^8.8 


30.1 
24.7 
28.7 


% 


(d) 




Temperature in 


°C inside cah 


after 


exposure 




✓ 




Colour 


jShiny 

Trial 1 Tfcrial 


2 Trial 3 


Dull 
* Trial 


1 Trial 2 


Trial 3 
• 





white 



COlovir 
of Can 



23.2 



a, 3 



23.2 



24:8 



2 4. ,7 



24.7 



Size of' Lamp* 

Dull Shiny 
\ 



black 
white 
greten 



(250 W 
7 250 W 
250 W 



250 W 
250 W 

250 'yt 

©. 
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Jim and his~ lather went to buy an aluminum tool shed ou a hot day. They liked 
two "models but .Jim. noticed one was much warmer inside than the other. The two 
w«:e of different" colours, also one was- shiny and one dull. He decided to try 
and find out tf colour and the lustre of the finish, could affeSl^JieJ^nperature 
inside the- sheds. 

He used' 6 empty juice^cans with the labels removed to represent the tool sheds 
and a big light bulb to\ represent the sun. He painted two cans black, 2 green 
and 2 -white.'. He .used shiny enamel paint for one. of the cans of each colour, 
and a dull flat paint for the other can of each colour.- Taking each can in turn ^ 
he- put a thermometer inside it, turned it upside down and placed it near the 
lamp. After 10 minutes he read the temperature inside the can. He is a' careful 
worker so after the cans had cooled off he did this a second time with each one, 
and then a third time. 



Here are the *no£es' he kept. 



Colour Lustre 



lack 
black 
black 

black 
*black 
black 



white 
white 
White 

green 
green 
green 

green 
green 
green 



Interior ' , Size 

Colour ■ ' of 
of -CLap> * - * T3?ial*> Lamp 



shiny 
. shiny 
shiny 

dull 
dull 
4ull 



white shiny 
white shiny 
white shiny 



dull 
dull 
dull 

shiny 
shiny 
shiny 

dull 
dull 
dull 



silver v 
-silver 
silver 

* o 4* 

silver 
silver 
silver- 



1 

2 
3 

•1 * 



silver 1 - 

silver -2, 

silver i 3 
0 



silver 
silver 
silver • 

silver 
silver 
silver 

silver 
silver 
silver 



1 
2 



250 W 
250 W 
250 W 

250 W 
250 V 
250 W- 
* • 
5150 Vf 
250 W 
. 250 W 

250flt* 
2pO*W 



Distance Time of 
of Lamp Exposure 



Size Temp, 
of of m 
Can Room 



Temp. • 
inside 
can after 
exposure 



20 cm 
20 cm 
20 cm 

20 cm' 
20 cm 
20 fen 

*20 cm 
20 cm 

20* <?m „ 

20 cm 
20 cm 
20 cfii 



10 min 
10 min 
10 min - 

10 min 
10 min 
10 min 

'10 min 
JL0 min 
£0 pain 

10 min 
10 min 
10* min 



1- L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

i l 

1 L 



1 


250 W 


2Q 


•cm * 


10 min 


2 


250. 


"20, 


cm^ 


lOfmin 


3 


250. r 


20 J 


cm 


10 min 


i 


250 W 


20 




lpfmin 


2 


250 W 


20 'cm 


•10 min 


3 


^_250 W 


20 


cm 


10 min 










/ 



20°C 
20°C 
20°C 

20°C 
20°C 
20°C 

20°C 
20°C 
•20°,C, 



26.9°C 
26.7°C 
26.7°C 

30.0°C 
29.8°C 
30.1°C 

23.2°_C 
23.3°J2 
23.2°C 



1 L 


20 °C 


• 24.8°C 


I h- 


20°C 


'24.7°C 


'1 L 


20°C 


24.7°C 

4 


1 L'' 


20 °C 


. 26.1*C 


L 


'2p°C 


25.9°C 


•1 L 


' 20 S C 


26.0°C 


•L 


20°C 


28.7°C 


i l 


,20 °C 


28.8fC 


i L. 
f * . 


»20°C 


'^8.7°C 



Temp, 
change 
in °C 
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This was Jim's question: "Do, colour and degree, of shininess t9gether determine 
the absorption of heat through aluminum?" v - * 



He made up this chart to (organize the information he needed --to answer it. 

- ■ 

Temperature in °C inside can after exposure 

• Shiny Dull - " \ 

Colour Tr^al 1 Trial 2 Trial 3 ' Trial 1 ' Trial 2 Trial 3 

black (s)\ „ (a) (b) (c) (d) (el.« (f) > v .< 

white (t) 9 -' (g) (h) (ij • (jf . ,0O v (U . •* • 

green (u) (m) (n) ' (o)* '(p) (q) ( r ) 

1. How should he reaord the- information that the lamp was 250 * 



Circle the number of the* correct answer. 



(i) Put 250 in spaofes (a) *to (r) , • - ; 

(ii) F^t 250 W in spaces (s) (t) a$td (u) . \ ? 

(iii) * Leave it .out; ■ , 
(iy) Make up a new ''space for the infdrmation* -v 

2. * How should he record the,fa<5t that the temperature reached S6.9°C in the - * 
* vshiny black can on the 1st trial? « 

Circle the number of- the correct ^answe£& 

* *(i) Put 26.9°C in space .(a)!' \ 

(ii) Put* 26.9°^fin space (d) . * 

(iii*) Leave it out.' " > ' \ •*', , * ' * 

(iv) J Make up a new- space for the inf oration. •* • 

3. How should he r*cof<3 the fapt tfcajt /the temperature changed 4.8 C in the 
dull white can on, the' 1st trtel* • 

.. V 4 '■■ ^ . 

- Circle the number of .th£! correct answer. 

J / (1), Put 4.8fC in space * 

\ * (ii).- Put 4.6°C*in,space (1). 

Uii) * Leave' it Out. \ + • ! ''V' > . ^\ . 

4 '\ . (iv) Make up a aew sjpace fox: £tt$. information. - ^ ^ . 

\ 4.* How should he record t^e/^pe rattlr.es -reafihed in the shiny green can?, ' 

t% 7 *• , Circle ^the number <jf the -correct answer: > * - , # . % /, 

/ |( (i> 4 f \PuJt 26*l°^#f 2B.9°C *and i26.0°C in spac^ t> (h<V dH.and (o) . , ; 

' ^ Put 28*7°C,J^V8- 6 C and* 28,.7°€ tn Spaces f (rtjf <n) a£d£(o) . . 

A > . (iii) Leave tfiemout^;, - * • " -\V" ' \* ' ' 

ERJC ' (iv) Make up new spaces for .the;inforlnation. \; * # ' ^ *» >; 
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Jim and his father went to buy an aluminum tool shed on & hot 5ay. They li^ed 
two models but* Jifo noticed, one was much Warmer inside than the other. The two*" 
were of different* colours/ also one was shiny and one dull; He decided to try 
and fJLnd out if colour and the lustre of the finish cquld affect the temperature 
inside the she<ls., » , • • 

He use^'emp?| *juice caqs fltttfc; the labels removed^ to. represent" the 'tool sheds , 
and a big light bulb to •represent the sun.. He painted two 'cans black, 2 green 
c£nd 2 white-. He used -shiny enamel paint for one of "the cans of each colour, 
and a dilll flat paint for the^ other .can of each colour. Taking e ach can in turn, x 
he put a thermometer inside it, turned it upside down and placed ^riSar the , * 
lamp. After 10 minutes he read the temperature- inside' the can.' He is a careful 
wprker so after the cans had cooled off he did this a second time with each one, - 
and then a thi^d time. \ ^ _ • *_ 

Here are the notes he kept. \ 



Colour Lustre 



Interior 
Colour 
of Qan 



Size " 
of 

Trial Lamp 



Distance 
of Lamp 



Mack^ 
lack 
black ^ 

black 
black 
black 



•shiny 
shiny 
shiny 

dull- 
dull 
dull 



white shiny 

white' shiny 

white shiny 

white dull 

white dull 

white dull 

g*£en " * shiny 

grean shiny 

green - shiny 



gr^en 
green 
green 



dull 
dull 
dull 



silver 
silver * 
silver 

silver. 

silver 

silver 

silver 
silver 
silver 

silver 
silver 
silver 

silver 
silver 
silver 

silver 
silver 
silver 

\ 



1„ 

2 

3 

1 
2 
3 

1 

2 
3 

1 
2 
3 

•i 

2 
3 

I 

2 
3 



250 W 
250 W ■ 
250 W 

250 W 
250 W 
250 W 

^250 Wj 
250 W 
250 W 

250 W 
250 W 
250 W 

250 W 
250 W 
250 W 

250 W 
250 W 

25a. w' 



20 cm 
20 ,cm 
2<Kcm 



20 
20 
20 

20 
20 
20 



cm 
cm 
cm. 

cm 
cm 
cm 



20 cm 
20 ,cm 
20 cm 

20 cm 
20 cm 
20 cm 

20 cm 
20 cm 
20 cm 



:RLC 



» 








-j 








~Temp. 






Size 


Temp. 


■ inside 


Temp. 


Time of 


of . 


' of 


can .after 


change 


Exposure 


Can 


Room 


exposure 


in °C 


10 min 


1 L 


20°C 


26.9°C 


6.9 


10 min 


1 L' 


20 °C 


26.7°C 


6.7 


10 min 


1 L ' 


20 °C 


26.VC 


6.-7 


10 min 


1 L 


20 °C ' 


30.0°C 


10.0 


10- min 


1 L 


20°C 


29,8°C 


9.8| 


10 min 


1 L 


20°C 


30.i°C 


. 10.1 


10 min 


1 N L 


20 °C 


*23.2°C 


3.2 


10 min 


1 L 


20°C 


23.3°C 


' 3.3 


10 min 


1 L 


20°C 


23.2°C 


3.2 ■ 


10 min 


1 L* 


20 °C 


24.8°C 


4.8 


10 min 


r L 


20°C 


24.7*C 


4.7 


10 min 


1 L 


20°C 


24.7°C 


4.7 


10 min 


1 L 


20 °C 


26.1°C , 


6.1 


10 min 


1 L 


20°C 


25.9°C 


5.9 


10 min 


1 L 


20 °d 

j * 


26.0°C 


6.0 


* 

10 min 


r l 


io~°c 


28.7°C 


1 

8.7 


10 min 


1 L 




28.8°C 


8.8 


10 min 


1 L 


20°C 


28.7°C 


8.7 


V 




> 

•M 




r 




♦ 
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This was Jijn's question: 11 DO colour and degree of shiftiness together determine 
the absorption 6'f heat through aluminum? 11 • 

Directions; Use 'the 'information .to fill in, this ch^rt so he can answer his . 

question. * * ' § < 4 J 

. \ * ' „ : 

% „ • Add.more rows or columns if. you need them. 



, Colour 



blaqk 
white 



if 

Temperature in °C inside can after exposure 



Shiny * 

Trial 1 Trial 2 'Trial 3 



Dull * 

Trial 1 , Trial 2 * Trial 3 
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, \ Intermediate- 



.Suppose you wanted to find out whether heat ^was conducted better through 
one kind of cooking pot than another. You found 4 flat-bottomed pots, two' 
of alyminum and two of copper. Two of the pots, pne of e^ch metal/ were 
2 mm thick -on the bottom and the - other 2 were just 1 ram thick. You had ^ 
four hotplates with* equal ^burners. You filled -teach pot with the same amount 
.and temperature of water and placed each on one of the burners, ybu put a 
floating thermometer in each pot. Then you turned on all the burners at 
the same time and watched them carefully, measuring the time it took the 
water to readh 100°C. You did* all this three 'times, using fresh water in 
the pots eaqh time and waiting between trials fdr'the burners to cool down. 

Here is the information you collected. 



0 


Thickness 




Temperature 


Amount 




Time " 


Time to 




•Metal 


of 


Diameter 


of water at 


of 




between 


reach 






of Pot 


bottom 


of pot 


beginning 


Water 


Trial 


trials 


100 °C 






H 

aluminum 


1 


mm 


12 dm 


10 °C 


1 


L 


1 


0 




6 min 


5 


s 


aluminum 


1' 


mm . 


12 cm 


10°C 


.1 


L 


2 


5 


min 


5 ntin 


59 


s 


alumipum 


1 


mm 


12 cm 


10°C 


1 


L 


3 


5 


min 


5 min 


40 


s 


aluminum- 


2 


mm ' • 


12 cm 


aofc 


, 1 


L 




0 




8 min 


6 


s 


aluminum 


2 


mm 


V2 cm 


10°C 


1 


L 




5 


min 


7 min 


53 


s 


aluminum 


% 2 


mm 


12 cm 


10°C 


1 


L 




5 


min 


7 min 


48 


s 


copper 


1 


mm 


12 .cm <» ^ 


10°C 


1 


L 


1 


' 0 


min 


5 min 


2 


s 


copper 


„ 1 


mm 


12 cm 


10°C 


1 


L 


2 


•5 


4 min 


56 


s 


copper 


1 


mm 4 


12 cm 


10°C 


1 


L 


3 ' } 


' 5 


min 


4 min 


30 


s 


copper * 


2 


*** 

mm ~ 


12 cm 


10°C 


1 


L 


-1 


0 




7 min 


6 


s 


copper * 


2 


mm 


12 cm 


10°C *. 


1 


1/ 


2 


5 


min 


6 min 


50 


s 


copper 


2 


mm 


12 cm 


io°c 4 


1 


1/ 


3 


5 


min — 


6 min 


30 


s 








O 
















t 





^Your question is: Do metal type or thickness together determine heat conduction? 

' *• Directions^ , Which of these charts- best organizes the information you njjped to 
s , answer your Question? 1 



Circle the letter of the best answer. 



(a) 



Metal of, Pot 



Time to Re^ch 100°C b 

Thickness 

1 jnm 2 mm 



aluminum 
copper 



6 min 5 s *8 min^j5 s 
.5 min 2 s 7 min 6 s 



ERIC 
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Thickness 
X nun 



2 iron 

Trial 1. Trial 2 



Trial 3 



(O 



aluminum 




• 

5 min -40 S 

mj All JL A A W W 


8 min 6 s 


7 min 53 s 


7 min 48 s 




5 min 2 s 4 min 56 s 


4 min 30 s 

- 


. 7 min 6 s 


, 6 min 50 s 


6 min 30 s 

• 


* 


• 

Time to Reach 100°C 




i ( 




0 










•* 






Thickness 


« 

■ i 






• 


1 mm 




2 mm 




* * 


Metal of Pot 


Trial 1 tirial 2 

* 4 


Trial 3 " 


'Trial 1 


Trial 2 


Trial* 3 



aluminum 



(d) 



6 min 5 s 5 min 59 s' 5 min 40* s 
Time Between Trials. 



©/min 6 s 7 mip 53, s. 7 min 48 s 



Thickness 

Metal o f Pot Trial 1 ■ Trial 2 Tgjfr? Trial 
0 5 min 



1 Trial 2. Trial 3 



aluminum 
copper 



0 ' 4 



5 min 



5 min 
5 min 

\ 



0 
0 



"5 min, ; 5 min 
5. min 5 'min 



V 



(e) 



192 



Metal" 
of ^ot 



Time. To Reach 100°C 

Thickness ' * 

1 mm 7 - f - 

Trial 1 Trial 2 A Trial* 3'^ 



2 mm 
ttrial 1 



Trial, 2 



Trial 3 



Time Between Trials 

Thickness 
1 mm 

Trial Trial Trial 
•1 2 3 



« min* s 5 min* 59 s.* 5 min 40 3 8'miri 6 s 

ERJC " s . '• . - v ' 

co^or • , 5 min 2 s 4 ^min 56 s 4' min 30 a 7, min 6 s 



, 7 min 53 s 7 min 48 s 0 
6 min 50 s 6 min 30 s' 0 



5 min 5 min 
5 min 5 min 
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2." Heat Conduction 
(Version 2) 



Suppose ycu wanted to find out whether heat was conducted better through 
one* kind of cooking pot than another. Vou found 4 f i§t-bottomed pots< two 
of aluminum and two of copper. Two of the pots, one of each metal, were 
2 mm thick on the bottom and the othe* 2 were just 1 ram thick. You had 
jfour hotplates with equal" burners . You filled each pot with the same amount 
and" temperature cf water and placed each on one of the burners. You put a 
floating* thermometer in each pot. Then you turrire^^all the burners at 
the same time and watched them carefully, measuring, the time it took the 
water to reach 100 °C. You did all this three timesig, Jjgiw? fresh water in, 

ie bunkers to cool down. 



the pots each time and "waiting between trials for 
Here is the information you collected. 



Metal 
jof Pot 



Thickness 
of 

bottom 



aluminum* 
aluminum 
aluminum 

aluminum 
aluminum 
altoinum 



1 mm 
1 mm 

1 mm 

s 

2 ram' 
2 mm 
2 mm 




copper V. 
copper 



2 mm . 
2 mm 
2 mm 



Diameter 
'of pot 



Temperature 
of water at 
beginning 



12 cm 
12 cm 
12 cm 

r £2 v cm 
.12 cm 
12 cm 

12 cm 
*12 Cm 
12 cm 

1?; cm 
12 cm 
12 cm 



10°C 

■io°c 
10 °c 

10 °c 
io°e 
io°c 

io°c 
io°c 
io°c 

io°c 

10°C 
10°C 



Amount 
of 

Vfcter 



1 L 

1 L 

1 L 

1 1 

i l 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 



Trial 



1 
2 
3 

i 

2 
"3 

1 
2 
3 

1 

2 
3 



Time 

between 

trials 



0 

5 min 
5 min 

0 

5 min 

6 min 



mm 
min 



min 
min 



Time to 
reach 
100 °c 



6 min 5 s 
5 min 59 s 
5 min 40 s 

8 min 6 s 

7 min 53 s 
7 min 48 s 

5 min 2 s 
4 min 56 s 
4 min 30 s 

7 min 6 s 

6 min 50 s 
6 min 30 s 



ypur question is; "Do metal type or thickness tQgether determine heat conduction?" 
You made up this chart 1 to organize the information you 



need to answer it 



Metal, of Pot 



aluminum (m) 



• copper 



(n) 



Time To Reach 100°C 
Thickness 



1 mm 
Trial 1>. 



Trial 2 Trial 3 



pa? 



(b) 
(e) 



(c) 
(fj 



er^i 



2 mm 
Trial 1 



Trial 2 Trial 3* 



(j) 



(h) 
(k) 



(i) 
(1) 
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How should you record the information that the water was 10°C at the 
beginning of the 1st trial in the 1 mm thick aluminum po^? 

Circle the number of the correct answer. 

* 

(i) Put 10°C in space (a). 

(ii) Put 10°C in spaces (^) to (1). 

(iii) Leave it out. . * 

(iv) Make up a new space for the information. 

How should you record the times between trials for the 2 mm thick copper 
pot? / 

Circle the nuniber of the correct answer. 

(i) Put 0, 5 min and 5 min in spaces (j), (k)«and (1). 

(ii) r Put 0, 5 min artd 5 min in spaces (d) , (e) and (f) and also in spaces 

(jj, (k) and (I).' 

(iii) Leave them out. 

(iv) Make up new spaces for the information. 

How should you -record the information that on the 3rd trial the 2 mm thick 
copper pot took 6 min 30 s to reach 100°C? 

Circle "the number of the correct answer. 

(i) Put 6 min 30 s in space (j) . 

(ii) Put 6 min 30 s in space (1) . 

*" * 

(iii) .Leave it out. 

, «* * 

(iv) * Make up a new space for the information. 

* * • 

How should you record the times taken to reach J00°C by the 1 mm thick, 
aluminum pot? 

Circle the number of the correct answer. ^ 

t — • 

(i) Put the times taken in spaces (a), (b) and (c) . 

(ii) * Put the times taken in' spaces (ri) , (e) and (f) . ' 

(iii) Leave them out. t V * ; 

(iv) Make up new spaces for the information. 
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Suppose you wanted to find out whether heat was conducted better through 
one kind of cooking pot than another. You found 4 'flat-bottomed pots, two 
of aluminum and two of copper. Two of the pots, one of each metal, were 
2 mm thick on the bottom and the other 2 were just 1 mm thick/ Xou had 
four hotplates with equal burners. You filled each pot with the same amount 
and temperature of water and placed eacft^n* one of the burners. 'You put, a 
floating thermometer" in each pot. Then you turned on all the burners, at 
^the same time and watched them cardfully, measuring the time it took the 
water to reach 100°C. You did all this three times, using fresh water in 
the pots each time and" waiting between trials for the burners to cool down. 

> Here is the information you collected.. 





Thickness 




Temperature 


Amount 




Time 


Time to 




Metal 


of 


Diameter 


of water at 


of 




between 


reach 






' of Pot 


bottom 


of pot 


beginning 


Water 


Trial 


trials 


100°C 






aluminum 


J 

1 


mm 


12 cm 


10°C 


1 L 


1 


0 




• 6 


min 


5 


s • 


aluminum 


1 


mm 


12 cm 


10°C 


1 *L 


2 


5 


min 


5 


min 


59 


s 


aluminum 


1 


mm 


12 cm 


10°C 


a l 


3 


5 


min 


5 


min 


40 


s 


aluminum 


2 


mm 


12 ' cm 


10°C 


1 I» 


1 


0 




8 


min 


6 


s, 


aluminum 


2 


mm 


12 cm 


10°C 


1 L 


2 


5 


min . 


. 7 


min 


53 


S - 


~ aluminum 


2 


mm 


12 cm 


10°C 


1 L 


3 


5 


min 


7 


min 


48 


s 


copper 


1 


mm 


•12 cm 


. 10°C 


1 L 


1 


0 




5 


min 


2 


s 


copper 


1 


iftm 


12 cm 


10°C ' 


1 L 


2 


5 


min 


4 


min 


56 


s 


copper 


1 


mm 


12 cm ' 


• 10°C 


1 L 


3 


5 


min 


4 


min 


30 


•s 


copper 


2 


mm * 


12 cm 


10 °C 


1 Jj 


1 


0 




7 


min 


6 


s 


copper 


2 


mm 


12 cm 


10°C 


1 L 


2 


5 


min 


6 


min 


50 


5 


copper 


2 


mm 


12 cm 


10°C 


1 L 


3 


5 


min 


6 


min 


30 


s 



Your question is: "Do metal type or thickness together determine heat conduction?" 

Directions: Use the* information to fill in this chart so you can answer your 
question. • 

Add nfore rows or' columns if you need them. 

\ : 

Time to Reach 100°C 

Thickness - . . • . 

1 mm 2 mm 

of Pot ' Trial 1 Trial 2 ' Trial 3 • Trial 1 Trial 2 Trial 3 

num 

copper ... 
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•K> study how a grandfather clock works the class made a pendulum'. They used 
a string, attached to the edge of a table, for fin arm and attached a weight r 
for a bob. They selected 2 different strings of 10 cm and 30 cm in length 
and 3 different masses of bob (1 g, 5 g and 10 g) . They measured the period 
(the time it takes for the pendulum to move through its arc) for each arm 
length and mass combination. They made 3 measurements for each. Everything 
else, such as starting the swing from the same point, was kept the same for 
-each test. 



\ 



Here is the information they collected. 



Height f of bob 
from floor at 



Length 


Mass 




Period 


beginning of 


l lC L.CIX 


Shape 


of " arm 


of 


bob 


Trial 


in seconds 


swing 
> 




of bob 

> 


of bob 


10 cm 


X g 


1 


.6 


1 m 




aluminum 


round 


10 cm 


1 


g 


2 


.7 


1 m 




aluminum 


round 


10 cm 


1 


g 


3 


•6 , 


1 m 




aluminum^ 


round 


10 cm 


5 


g . 


i f • 


.6 


s 

1 m 




^ copper 


round 


10 cm 


5 


g k 


2 


.6 


1 m 




copper 


round 


10 cm 


5 


g _ 


3 


.6 


1 m 




copper 


round 


10 cm . 


10 


g 


1 


4 

.7 


1 m 




iron 


round 


10 cm ' 


10 


g 


2 


.7 - / 


1 m « 




ifon 


round 


10 cm 


10 


g 


3 


.6 


1 m 




iron 


round 


30 cm 


1 


g 


1 • 


1.6 


1 m 




aluminum 


round 


30 cm 


i 4 


2 


1.5 


1 m 




aluminum 


round 


30 cm 


i 


g * 


3 


1.6 


1 m 




aluminum 


round 


30 cm 


5 


g 


i 


1.5* 


1 m 


> 


copper 


round 


30 cm 


5 


g 


'2 


1.5 


1 m 




copper 


round 


30 cm 


5 


g 


3. 


1.6 


1 m 




copper 


round 


3 0 .cm 


16 


g 


1 


1.6 


1 m 




iron 


round 


30 cm 


10 


g 


2 


1.6 


1 m 




iron 


round 


•30 cm 


10 


9 

g 


3 


1.5 


1 m 




iron 


round 
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Their question is: 11 Do arm length and -mass of the bpb together determine the 
period of a pendulum?" 

Directions: Which of these charts best organizes the information you need 
±o answer your question. 



Circle the letter of the correct answer*, 



(a) 



Mass of Bob 



Period in Seconds 
Length of Arm 
10 cm 30 cm 



i g 

5 g 
\0 g 



.6 
.6 
.7 



1.6 
1.5 
1*6 



(b) 



Period in Seconds 
Length of Arm 
10 xnn 



30 cm 



Mass of Bob a Trial 1 Trial 2 Trial 3 * Trial 1 <^ Trial 2 Trial 3 



5 g .6 .6 

(c) ~ Mass or Bob Mdtal^ of Bob 



• 6 



1.5 - 



1.5 



1.6 



i g 
5 g 

10 g> 



aluminum 

copper 

iron 



(d) 



Period in Seconds^ 
Length of Arm 

« 

10 cm 

Mass of Bob Trial 1 Tjial 2 Trial 3 



30 cm" 

Trial 1 Trial 2 Trial 3' 



1 


g ' 


.6 


.7 


.6 


' 1.6 


„ 1.5 


1.6 


5 


g 


.•6 , 


.6 


.6 


t.S 


1.5. 


1.6 


10 


g 


.7 


;7' 


.6 ' 


' ' 1.6 


1.6 


1.5 






Period 


in Seconds 











Length of tfrm 





10 cm 






30 cm 








Mas? of Bob 
• 


■Trial 1> 


Trial 2 


Trial 3 


Trial 1 


Trial 2 


Trial 3 


Metal ,of 


i g 


.6 


.7 


.6 


1.6 


1.5 


1.6 


aluminum 


s g 


.6 


.•6 




■ 1.5 


1.5 


1.6 


, copper 


10 g 


.7 . 


.7 


.-6 . , 


1.6 


1.6 . 


1.5 


iron 



9 
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3. Pendulum ^ J ' 

(Version 2) ' * \ 

To study how a grandfather clock works the class raade a pendulun^ They used 
a string/ attached to the edge of a table, for an arm and attached a weight 
for a bob. They Selected' 2 different strings of 10 cm and 30 pm in length 
and 3 different masses of bob (1 g, 5 g and 10 g) . They measured the period 
(the time it takes for the pendulum to move through its arc) for each arm~ 
1 length and mass combination. They made 3 measurements for each. Everything 
else", such as starting the swihg from the same point, was kept the same for 
each test. 

Here is the information they collected. > ' § 



Height of bob 
from floor at 



Length Mass 



Period 



of 


arm 


of bob 


Trial 


in s 


1 — 
10 


cm 


1 g 


1 


.6 


10 


cm 


i g 


2 


.7 


10 


cm 


1 9 


3 


.6 


10 


cm 


5,g 


1 


.6 


4 10 


cm 


5 g 


2 « 


.6 


10 


cm 


'5 g 


3 


.6 


10 


cm 


10 g 


1 


.7 


10 


cm 


10 g 


2 ' 


.7 


10 


cm 


10 g 


3 


.6 


30 


cm 


i g 


1 


1.6 


.30 


cm 


-l g 


2 


1.5 


30 


cm 


1 * 


• 3 


1.6 


30 


cm 


5 g 


1 


1.5 


30 


cm 


5 g 


2 


1.5 


30 


cm 


5 g 


3. 


1.6 


30 


cm 


10 g 


' 1 


1.6 


30 


cm 


10 g 


2 


1.6 


30 


cm 


10 g 


3 


1.5 



beginning of . 


Metal 


Shape 


swing 


of bob " 


of bob 


1 m 


aluminum 


■Sfcound 


1 m 


aluminum 


round 


1 m 


aluminum 


round 


1 m 


copper 


round 


1 m 


copper 


round 


1 m 


popper 


round 


1 -m. 


iron 


round 


1 m 


iron ' 


round 


1 m 


iron 


round 


1 m 


aluminum 


round 


1 m * 


aluminum 


round 


1 m 


aluminum 


round 


1 m 


copper 


round 


1 m 


copper 


round 


1 m 


copper 


round 


1 m 


iron 


round 


IB 


iron 


round 


1 m 


iron 


round 
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Their question is: "Do arm' length and mass of the bob together determine the 



period. of the' pendulum?" 



J / 



They made up this chart to organize the information they needed to answer it. 

1 ' v 

Period in Seconds t ■ c 

Length of Arm 



,Mass of bob 


10 cm 
Trial 1 


Trial 2 


Trial 3 


30 cm 
Trial 1 


Trial 2 


Trial 3 




i.g (s) * 


(a.) 


(b) 


(c) 


(d) 


(e) 


(f) 




*S g (t) • 


'(g) 


(h) 


(i) 


(j) 


. (k) 


(1) 


t 


10 g (u) 


(m) 


, (n) • 


.(o) ' . 


V (P) 


(q) 


(r) 




1. How should 


they record the periods of the 


30 cm arm 


with a 10 


g bob? 




Circle the 


number of 


the correct answer. 






» 





9 

:RLC 



(i) Put the periods in spaces (j), (k) and (1). 

(ii) Put the periods in spaces (p) , (q) and (r) . 

(iii) Leave it out.' ' 

(iv) Make up new spaces/for the information.* 

How should they record the information about &he metal of the bobs? 
Circle the- number of the correct answer. 

(iV Put this information in spaces (s) , (tj and (u).. 

(ii) Put this information ^in spaces s(a) .to (r) . * 



(iii) Leave it out. 



( (iv) Make Up new spaces for the information. 

3. How should they record the fact that the height of the bob at the beginning 
of the swing was always 1 m? * 

^ Circle the number of the correct answer. 

(i) Put 1 m in each of the spaces (s), (t) and (u) . 

(ii) 'Put 1 in in each of the spaces (d) to (r) . 

(iii) Leave it out; ( * 

(iv) Make up new spaces for the information. 

4. How should they rec<jrd the fact that the 3rd trial period of the 5 g bob on 
a 10 cm arm was .6 seconds? 

Circle the number of the correct answer*' *, 

(i) Put .6 seconds in space (c) . 

(ii) Put .6 seconds in space (i) . 

(iii) Leave it out. 

(iv) Make up a new spacfe for the information. 



Recording Information 
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TO study how a grandfather clock works thte class made a pendulum! They used 
a, string, attached to the edge of a table, for an arm and attached a weight 
for a bob. They selected 2 different strings of 10 cm and 30 cm in length 
and 3 different masses of bob (1 g, 5 g and 10 g) . They* measured the period 
(the time it takes for the pendulum to move through its arc) for each arm 
length and mass combination. They made 3 measurements fot each. Everything 
els^, such a£ starting the swing f rom *the same point, was kept the same for t 
"each test. 

Here is the information they colle£ted. 



Height of~bob 
from floor at 



Length 
of arm 



Mass 
of bob 





rerioa 






Shape 


Trial 


in seconds 


swing 


of" bob 


of bob 


1 




1 m 


Aluminum 


round 


2 


..7 


1 m 


aluminum 


round 


3 


•6 


1 m . 


aluminum 


round 


1 


.6 


1 


copper 


round 


2 


.6 *• 


1 m 


copper , 


round 


3 


.6 


1 m 


"copper 


round 


1 


.7 


1 m 


iron 


roUnd 


2 


.7 


1 m 


irop 


round 


3 


.6 


1 m 


iron - 


round 


1 


1.6 ' 


1 m 


aluminum 


* round 


2 


1.5 


1 m 


aluminum 


round 


3 


1.6 \ v 


In 


aluminum - 


round 


1 ' ;- 


1.5 


1 m 


copper 


round 


2 


1.5 


1 m 


copper 1 


round 


3." ' : 


1.6 < 


• 1 m 


copper 


round 


1 


1.6 '• '. 


1 m 


iron 


round 


2 


1.6 


1 m 


iron 


round 


3 ' 


1.5 


1 m 1 


iron 


round 



10 cm 
10 cm 
10 cm 



10 cm. 

10 cm 

10 cm 

10 cm 

10 cm 

10 cm 

30 cm 

• 30 cm 

30 cm 

i 

*30 cm 

30 cm 

30 cm 

30 cm. 

30 cm 

30 cm* 



1 9 
1 9 

i g 



5 
5 
'5 

10 
10 
10 



i g 
i g 
i g 



5 

'5 

5 

10 
10 
10 



•v 



:RLC 
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Their question is: "Do arm length -and mass of the bob together determine the 
"petiod, of the pendulum?" . 

* v 

Directions: Use the information to fill in this chart so they can answer 
thei* question, 

, Add more rows or columns if .you need th$m. 9 • 



Mass of Bob 



Period in Seconds 
Length of Arm 
10 cm 

Trial 1 Trial 2 



Trial 3 



30 cm 
Trial 1 



Trial 2 Trial 3 



1 9 

5 g* 
x 10 g 



Recording Information 
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Some students had noticed that when water is heated it expands (fills more 
'space)* They wondered if different liquids did the same thing. They put . 
•different liquids in a 'thin graduated cylinder. Then they 'heated water in 

3" pan to a measured 'temperature and placed* the tube upright in the pan for 

5 minutes.' . • 

They used water, an acid solution "(vinegar,) and a^ugar solution (coca-cola) 
• for the liqiiids. They hdated the water fcrn the'pln first to 3P°C and tested 
3 samples of each liquid at that temperature. Then they heated the water 
to y$*C an£ tested 3 more samples of each liquid. 

Here is the infprmation they collected. 



Amount 
of 

wate'r 

in pan Liquid 



Temperature 
of water 
in pan 



Inside ' Volume Volume 

Sample* diameter of yfcold of. heated 
number of cylinder liquid liquid 



Increase ' 

in ■* Atmospheric 

volume .pressure 



I*. 

L 

L 

L 
L 
L 



1 L 
1 L 
1 L 

•1 L 
1 L 
1 L 



I'l 



1 L 
1 L 
1 L 



water 
water 
water 

wat£r 
water * 
water ' 

m vinegar 
vinegar 
vinegai: 

vinegar 
vinegar * 
vinegar 

coca-cola 
coca-dola 
coca-cola 



30*0 
30 °C 
30 °C 

90°C 
90°C 
90°C 

30°C 
30*C 
30°C 

90°C 
90°C 
9'0 o C 

30°C 
30°C 
30 °C 



/ 



coca-Sola 90°C 
coca-cola >90°C 
cbca-cola "90 °C 



1 


IP 


mm " 


40 


mL 


44.2 


mL 


4.2 mL 


2 


10 


mm 


40" 


mL 


44.3 


mL 


4.3 mL 


3 


10 


mm 


40 


mL 


44.1 


mL 


4.1 mL 


1/ * 


10 


mm 


» 40 


mL 


45.7 


mL 


5.7 mL 


2 


10 


mm 


/ 40 


■mL 


45.6 


mL 


5.6' mL 


3 


10 


mm 


AO 


mL 


45.6 


mL 


5.6. mL 


'l 


10 


mm 


40 


mL 


45.8 


mL " 


5*. 8 mL 


2 


10 


mm 


40 


mL 


45.6 


mL 


5.6 mL 


3 ■ 


10 


mm 


40 


mL 


45.9 


mL 


5.9 mL 


1 


10 


mm 


40 


mL 


47.1 


mL 


711 mL 


2 


10 


mm 


~ 40 


mL 


47.3 


mL 


7.3 mL 


3 


-10 


mm" 


* 40 


mL 


47.2 


mL 


7.2 mL 


1 


10 


mm 


40 


mL 


48.8 


mL 


. 8.8 mL 


2 


10 


mm 


40 


mL 


49.0 


mL 


9.0 mL 


3. 


10 


mm 


40 


mL 


48.8 


mL 


8.8 ; mL 


i 

i 


10 


mrJ* 


'* 40 


fetL 


50.1 


mL 


^Q.a mL 




* 10 


mm 


40 


mL 


50.1 


mL 


itLl mL 


3 


10 


mm 


40 


mL 


50 ? 2 


mL 


10.2 mL 



7102 kPa 
102^ kpa 
102 kPa 

102 kPa* 
102 kPa 
102 kPa 

102 kPa 
102 kPa 
102 kPa 

102 kPa 
102 kPa 
102 kPa 

1« kPa- 
• J.02 kPa 
102 kPa 

102 kPa 
102 kPa 
102 \kPa • 
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Their question, is: "Do liquid type and the^ temperature to which th6y are 
heated together determine amount of .expansion of a liquid? 11 

Directions: Which of these charts^ organize 'best the information they need' 
.to answer their questions? ? . ' 



4 



Ciwble the'' letter of the best answer. 



(a) 




-Amount of Expansion in mL 




( 










Temperature: * 


30 6 C- 


♦ 


Temperature : 90 °C 




* 


* • 


Liquid 


'Sample 1 Sample 2 Sample 


•3 


Sample 1 Sample 2 


Sample* 3 




• 


water 
vinegar 


4.-2H/ 4.3 
5.8^ 5.6 


4.1 
5.9 




* 

5.7 ' 5.6 
7.1 7.3 


5.6 
7.? ^ 






coca-cola 
* » • • 


8.8 9*.0 


8.8. 




10.1 10.1 


10. 2* 


/ 


(h) 




. • v ■ a \ 
Amount of Expansion t in mL 




• 










Temperature 














Liquid , 


30 °C .90 °C 


» 


/ 






> 


% 


water 
.vinegar 


4.2 *5„7 
5.8 ' • 7.1 1 




• 


r 

• • 




* 


t 


coca- col a 


8.§' 10.1 












- <. 




Am6unt of Expansion in mL • 






* 


t 






Temperature; 


*30°C 




Temperature : 90 °C 
• 








Liouid 


. Sample, 1 Sample 2 Sample 


3 


Sample 1 Sample 2 


Sample 3 






coca- co la 


*8..8 * 9:0 


■ 8.8 




10.1 10/1 - 


10.2 

✓ 








Araqunt of Expansion in mL 


* »v 


Volume 'of Fluid When Heated 


» 






Temperature 


f 




' Temperature 






t 


> 


. 30°C 






30 °C " : 


•90°C 




> J- 




Sample No. 






Sample No. " ; 


r 






Liquid , . 


12 -3 


1 1 2 


■ 3 


''1 2 3 
* 


1 \ 2 


.3 




water 
vinegar 


' ,4.2 4.3 '4.1 
5.8 5.6 5.9 


5.7 5.6 
7.l' 7:3 

» * 


5.6 
7.2 


44.2 '44.3 44.1 
45.8 45.6 45.9. 


45.7 45>6 
47.1 4*7.3 


45.6 
4\.2 




* 

coca-cola 


8,8 9.0 8.8 


.10.1 10.1 


10 .2 


48.8 49.0 48.8 


50.1 '50.1 


50.2"'-,.., 



(e) 



Liquid 



Volume of Fluid When ^Heated 

Temperature: , 30 °C 

Sample 1 Sample 2 Sample 3 



Temperature : 90 °C 

Sample 1 Sample 2 ^Sample 3 



:RLC 



water • 44.2 44.3 44.1 

vinegar. 45.8 45.6 45.9 

coca-cola- 48.8 49.0 48.8 



45.7 
47^.1 
50.1 



45.6 
47.3 
50.1 



45.6 
47.2 
50.2 
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47* Thermal Expansion 
(Version 2) . 



• # 



Some students bad noticed that when water is heated it expjands (fills more 
space). s They wjhdered if different liquids <Jid the same thing. They put 
different liquids in a thiri* graduated cylinder. Then the^heated water in 
a pan to a measured, temperature and' placed the tvibe upright in : the pan for 
5 iiinutes., * J* 

'They used water an acid solution (vinegar) and a sugar sdlutibn (coca-cola) 
for the liquids. They heate'd the water in the pan first to 30°C and tested 
3 samples of each liquid at that temperature. s Then.,they heated the water 
to 90°£ and tested 3 s more samples of each .liquid; N.j 

Hete is the information they collected. < * 



Amount 
of 

i#aiter 

in pan Liquid 



Temperature 
of water 
in pan 



Sample 
number 



Inside 
diameter 
of "cylinder 



Volume 
of cold 
liquid 



Volume 
of heated 
liquid 



Increase 
in ' 
volume 



Atmospher? 
pressure 



1 L 
1 L 
1 L 

\ L 
1 L 
1 L 

1 L 
1 L 
1 L 

1 L 
1 L 
1 L 

1 L 

1L 

€ * / 
II 

1 



water 


30 °C 


1 


' 10 


mm 


40 mL 


water 


30°C 


2 . 


10 


mm 


40 mL 


water 


30 °C 

♦ 


3. y 


10 


mm 


40 mL 


- \ 

water ^ 


V 90°C 


< 1 


10 




40° mL 


water 


9Q°C 


2 




mm 


*,40 mL 


"Water ^ . 


90*C 


3 


no 


mm 


40 mL 


Vinegar 


30°C * 


1 


10 


jnm 


40 mL 


vinegar 


30°C - ' 


xo 


mm 


40 mL 


vinegar 


'30°C ' v 


r 3 


f 10 


-mm 


40 mL 


.vinegar 
vinegar , * 


90 °c; 


1 V 


10 


mm 


* 40 mL 


3o°c 


2 


10 


mm 


40 mL 


vinegar * # 


90*C\ 




10 


mm ■» 


40" mL 


cocaf-cola 


*-3a°C . . 


. 1 


10 


mm 


40 mL 


coca-6ol<i - 


'30°C 


2 


10 


mm . 


• 40 mL 


coca- col a - 


30°C 


3 


10 


mm 


40 mL 


' coca-cola. 


90°C 


1 


10 


mm 


40 mL 


^cotfa.-epla 
coca-Cola 


90°C 


. 2 


10 


mm 


40 mL 


90 °C 


3 . 


10 


mm y 


. 40 mL 



' 44.2 


mL 


,4.2 


mL 


44.3 


mL 


4.3 


mL 


44.1 


mL 


4,1 


mL 


45.7 


mL 


5^7 


mL 


45.6 


mL 


5.6 


mL 


45.6 


mL 


5.6 


mL 


45.8 


mL 


5.8 


mL 


45.6 


mL 


. 5.6 


mL 


45.9 


mL 


5.9 


mL 


47.1 


mL 


• 

7.1 


mL 


47.3 


mL 


7.3 


mL 


47.2 


mL ' 


7.2 


mL 


48.8 mU 


. 8'.8 


mL 


49.0 


mL 


\ 9.0 


mL 


48.8 


mL 


1 8.8 


mL 


55.1 


mL * 


10.1 


mL 


50.1 


'mL 


*10.1 


mL 


50.2 


mL 


10,2 


mL 



102 kPa 
102 kPa 
102 kPa 



102 kPa 
102 kPa 
102 kP-a 

102 kPa^ 
102 kPa 
102. kPa 

102 kPa 
102 kPa 
102 kPa 

"l02 kPa 
' 102. k?a 
102 kPa 

102/ kP a 
102 kPa 



Tl\eir Ijuestion ^ ls: "fe > typ/of liquid and temperature tov^hich they are 
heated together determine amount of expansion of a liquid?" 



Amount of 'Expansion in mL 
Temperature. 



Liquid 




30°C ' 
•Sample 1 


Sample "2 


Sample 3 


90°C 

Sample . 1 


f 

Sample 2 • 


Sample 3 


water 


(s) 


(a)/ 


(b) . 


(c) 




' (e) 


(f) 


vinegar 


(t) 


(g)' 


•(h) 


(i) 


(j) 


(k) 


(1) 


coca-cola 


(u) 


(m) , 


(n) 


(o) 


(P) 


0?) 


(r) 
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1., How* should tliey record the information that the^2nd sample of coca-cola 
expanded ^9.0 mL when heated to*30°C? * 

Circle the number pf the correct answer'. 

» * \ 

% (ir ^Put 9.0 i'n space (n) . * 

(ii) Put ;9.0 in space (q) ' • 

- (iii) , Leave it out. . 

(iv) * Make up"~H new space for tfte information. 

• * 

2. How* should they record the fact that the volume of each sample when cold 
was 40. mL? 

Circle the number of the correct answer. 

(i) 'Tut this information in' each of the spaces (a) to (r) . 

(ii) Put this information in the spaces (s) , (t) and (u) . 

(iii) Leave it ou,t. ^ 

- (iv) Make up new spaces for -the information. 

V 

3. How should they record the information about the amount of expansion of the 
3 samples of vinegar heated to 90°C? 

Circle the jiumber of the correct answer. 

'(i) Put 7.1, 7.3 and 7.2 in spaces (j), (k) and (1). 

(ii) Put 7.1, 7.3 and 7.2 in spaces (g) , (h) and (i) . 

(iii) Leave it out. 

(iv) Make up new spaces y for the information. 

4. How should they record the information about the volume -of each sample 
of vinegar when heated? 

Circle the number of the correct answer. a « 

0 

v(i) Put each volume in each of the spates (g) to (1). 

(ii) Put each volume in each of the spaces (a) to (f ) . 

(iii) Leave it out. t 

(iv) Make' up new spaces fox; the inforirfatiort. 
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' (Version 3)v 
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•Some students had noticed that when water is heated it expands (fills more 
^^pace). They wondered if different liquids did the same thing. Tney ,put • 

different liquids in a thin graduated cylinder. Then they heatad water in 
- a pah <fco a" measured temperature and placed the tube upright in the pan for 

5 minutes .Nv 

They used w^ter, an acid solution (vinegar) and a sugar solutioh (coca-cola) 
for the liquids. They^heated the water in the pan first to 30°C and tested 
3 samples of each liquid^Jb that temperature. ^Then they heated the water 
\ to 90°C and tested 3 more samples^ of each liquid. 

•> * • ' 

Here is /the information they collected. 



J 



Amount 
of 

water 

in pan Liquid 



Temperature 

of water t Sample 

in pan - number 



Inside 
diameter 

V 

of cylinder 



Volume Volume Increase 

of cold of heated in Atmospheri- 

liquid liquid volume pressure 



1 L 

1 L 

1 L 

I L 

1 L 

1 L 

1 L 

1 L 

1 L 



1 
1 
1 

1 
1 
1 



L 
L 
L 

L 
L 
L 



1 L 
1 L 
1 L 



water 


30 


°c 


' 1 ' 


10 


mm 


40 


mL 


44.2 


mL 


4. 


2 


mL 


102 


kPa 


water 




»c - • 


* 2 


10 


mm 


- 40 


ml* 


44 . 3- 


mL 


4. 


3 


mL 


102 


kPa 


water 


30 


°c 


3 


.10 


mm 


40 


mL 


44.1 


mL 


4. 


1 


mL 


102 


kPa 


water * 


90 


°c 


1 


10 


mm 


40 


mL 


45.7 


mL 






mL 


102 


kPa 


water 


90 


°c ' • 


2 


10 


mm 


40 


mL 


45.6 


mL 


5. 




\mL 


102 


kPa 


water 


90 


°c 


r* - 


10 


mm 


.40 


mL 


45.6 


mL 


5. 


6 


rtL 


102 


kPa 


vinegar 


30 


°c 


i 


10 


mm 


,40 


mL 


45.8 


mL 


5. 


8 


mL 


102 


kPa 


• vinegar 


30 


°c 


2 


10 


mm 


40 


mL 


.45.6 


mL 


- 5. 


6 


mL 


102 


kPa 


vinegar > i 


30 


°C \ \ 


3 

• 


10 


mm 


40 


mL* 


45.9 


mL 


5. 


9 


mL 


102 


kPa' ^ 


vinegar 


90 


°c 


1 


. 10 


mm 


40 


mL 


3 


mL 


7. 


1 


mL 


102 


kPa 


vinegar 


90 


»c 


2 


10 


mm 


40 


mL 




mL 


7. 


3 


mL 


102 


kPa 


vinegar 


90 


°c * 


3 . 


. 10 


mm 


40 


mL 


47.2 


mL 


7. 


2 


mL 


102 


kPa 


cfoca-cola 


30 


°c . 


1 


10 


mm , 


40 


mL 


48.8 


mL 


. 8 - 


8 


mL 


102 


kPa 


coca-cola 


30 




2 


10. 


mm 


AO 


mL 


49.0 


mL 


9. 


0 


mL 


102 


kPa 


coca-cola 


30 


»c 


3 


10 


mm •* 


40 


mL 


48 ? 8 


mL 


8. 


8 


mL' 


102 


kPa 


, coca-cola 


90 


°c~ 


1 


10 


mm * 


40 


mL 


50.1 


mL 


10. 


i 


mL 


102 


kPa 


coca-cola 


90 


°c 


2 


io 


mm t, 


40 


mL 


50.1 


mL 


'10. 


1 


mL 


102 


kPa 


coca-cola 


90 


°c 


3 


10 


mm 


40 


mL 


50.2 


mL 


10. 


2 


mL 


102 


kPa 



205 



Their question is:* "Do type of liquid and temperature to which they are 
heated together determine amount of expansion of a liquid?" 

Directions: Use the information to fill in this chart so they can answer their 
quest irons. 

Add more rows or columns if you need them. 



Amount of Expansion in mL 



Liquid 



water 

vinegar 

coca-cola 



Temperature 
30°C 

Sample 1 Saitip^e 2 Sample 3 



' 90°C 

Sample 1 Sample 2 Sample 3 



r 



9 

EMC 
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5, Goldfish 

(Version 1) 



The class studied what 'happened to the growth of goldfish when they were kept 
in 2 different temperatures of water and fed two different amounts of . food, - 
They put 4 identical fish in 4 identical tanks\ Fish A and B were put in water 
at 26°C. Fish C and D were placed in water with a temperature of 20°C, All 
were fed the same amount of food at the same time each-day. Twelve hours later 
fish B and D were given an extra feeding, also of the same amount • 



26 P C 



20°C 



^ A 

fed once 
a day 



fed twice 
a day 



^ c 

fed once 
a d^ 



fed twice 
a day 



The gain in mass between d^y 1 and day 21 was calculated for each fish. 



Here are the nofces they kept of, their "experiment. 




Number ' , Mass Gain 

Water \ of plants Initial Feedings After in 

Temperature Goldfish in tank Mass per day 3 weeks Mass 



26 °C 
26 °C 



A 
B 



4 

3 



i g 
i g 



i 

2 



1.5- g 
2.8 g 



• .5 g 
1.8 g 



20°C 
20 °C 



C 
D 



6 
4 



1 g 

i g 



l. 

2 



2.1 g 
3.0 g 



2.0 g 
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This is the question the class would like to answer: "Do the number of feedings 
per day and the temperature of the water in the tank together determine the # 
increase in mass of the fish?^ 

Pirections? Which of these charts best organizes th£ information they need 
to answer their question? 

Circle the letter of the best answer. 



(3) G^in in Mass 

Water Temperature Fed Once a Day Fed Twice a Day 



?0 P C 



1,1 g 



2.tf g 



- (b) 



Water 

Temperature 



Initial Mass 



Fed Once 
a Day, 



Fed Twice 
a Day 



Mass After 3 Weeks 

Fed Once Fed Twice 
a Day a Day 



Gain in Mass 

Fed Once Fed Twice 
a Day a Day 



26 V C 
20 °C 



1 g 
1 g 



1 g- 
1 g 



1.5 g 
2.1 g 



2.8 g 
3.0 g 



.5 g 
1.1 g 



1.8 g 
2.0 g 



Water Temperature 



Gain in Mass- 
Fed Twice a Day 



26*0 
20 e C 



1.8 g 
2.0 g 



Water 

Temperature 



Initial Mass 



*26»C 
20 *C 



Fish hi 
Fish P$, 

Fish Ct 
Fish D: 



1 g 
1 g 

1 g 
1 g 



(e) 



Hater Temperature 
26»C 



f 1 



20 »C 



Gain in Mass 

Fed Once a Day Fed Twice a Day 



.5 g 



ia g 



1.8 g 



.2.0 g . 
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5. Goldfish " > ' 
(Version 2) 

• » 

The class studied what happened to the growth of goldfish' when they were kept 

in 2 different temperatures of water and fed two different amounts of food. , ' 

, They put 4 identical fish in 4 identical tanks. * Fish A and B were put in water 
-at 26°C. Pish C and D were placed in water with a temperature of 20°C. All, 

* were fed the same amount of* food at th6 same time each day. Tw t elve hours later 
fish B and' D Were given an extra feeding, also of the same amount. 

> 

i 

• 26°C 20°C 

^ A Q^B ^ C <^D 

fed once fed twice ? fed once f£d twice v> # 

a day a day a day a day 

The gain in mass between day 1 and x day 21 was calculated for each fish. 

Here are the notes they kept of their experiment. 

Number Mass Gain 

Water of plants Initial Feedings After in 



Temperature 


Goldfish 


in tank 


Mass 


per day 


- 3 weeks 


Mass 


26°C 


A 


4 


i g 


1 


> 1.5 g 


.5 g 


26°C 


B 


3 


i g 


, 2 


2.8 g 


1.8 g 


20°C . 


C 


6 


i g 


1 


2.1 g 


1.1 g 


20°C- 


D 


4 


' i g 


2 


'3.0 g . 


2.0 g 



Here is the question the class wou3,d like to answer: "Do the number of feedings 
per day a$d the temperature of the water in the tank together determine the 
increase in mass of the fish?" 

The class made up this chart to organize the information to answer their question. 

Gain in Mass - 

a 

Water Temperature Fed Once a Day Ffed Twice a Day 

* • 

26°C (e) . (a> 5 (b) "> 

20°C (f) (c). , <<3) 
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How should they record the information about the initial mass? 
Circle the number of; the correct answer. 

4 

(i) > Put 1 g in the spaces-4a) to (d) . 

(ii) Put 1 g in the spaces (e) to (f ) . 

(iii) ' Leave it out. 

(iv) Make up a new space for ,the information. , 

How should they record that goldfish D had a gain in mass of 2.0 g? 
Circle "the number of the correct answer. " % 

(i) Put 2.0 g inspace (d) . t 

(ii) ' Put 2.0 g in space (K) . - • 

(iii) Leave it out. 

(iv) Make up a new space for the information. 

How should they record the fact tjiat the difference in the Water temperatures 
they used was 6°C? 

Circle the number of the correct answer. 

(i) ' Put 6.0°C in spaces (a) and (c) . 

(ii) Put 6.0°C in space, (f ) . ' > 

(iii) s Leave at out. 

-iiv) *Make up a new space for the information. 

How should they" record the information about the number of plants in the 
tanks? 1 

Circle the number of the correct answer. ■ . * « 

(i) * Put these numbers in spaces (a) to (d) . 

(ii) Put these numbers in spaces (e) and (f). 

(iii) Leave it out. I •* 

(iv) Make up new spaces for the" information. f 
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(Versi<^i 3) 
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The class studied what happened to t^ie growth of goldfish whe& they were kept . 
in 2 different temperatures of water and fed ,two different amounts of food. 
They put 4 identical fish in ^-identical" tanks. Fish A -and B were put in water 
at 26°C. 9 Fish C and *D were placed 'in water with s temperature of 20°C. All 
were fed the same amount of food at the same time each day. Twelve hours later 
fish B and D were given an extra feeding, also of the same amount. 



26 P C 



20°C 



A 

■ 

feci once, 
a day 



B 



fed twice 
a day 



fed once 
a day 



fed twice 
a da^ * 



The gain in mass between day 1 and d^y 21 was calculated* for eacR fish. 
Here are the notes they kept of thei*r 'experiment. ; 

f r - 



Water 

Temperature 


• t * 

Goldfish 


Number 
of plants 
in tank 


Initial 
Mass *< 


Feedings 
per day . 


Mass* 
After 
3 weeks 


Gain 
in 

Mass 


26°C 


A 


4 * 


.1 g 


1 


1.5 g" 


.5 gl 


26*0 


B 


3 


i g 


2 


2.8 g 


1.8 g . 


20°C 


C 


6 


1 g«.- 


1 


2.1 g 


l \i g 


20°C 


D 


4 


l g 


2 


3.0 g 


2.0 g 



He)e is th 



nex^ ^ the question that the class would^Hke to answer: "Do the number • of 
feedings per day and the temperature of. the' water in the tank together determine 
the increase in mass of the fish?" \ 

Directions: Use the" information from the table to fill in the following chart 
30 the class can answer their question. 



y Add more rows 'or •columns if you need them.« 



Water Temperature 



Gain in Mass" 
Fed Once a Day 



Fed Twice a Day 



>26°C 
20°C 



4 



/ 
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, JB. OBSERVING RELATIONSHIPS - Intermediate Levels 2-5 



Answer Sheet 



\ 



1. Ramp 

2. ' Growth of Plants - 

Water 

3; Heat Ccmducfcion (a) 

4. Coasting on a Bicycle 

5. Thermal Expansion 

6. Heat Conduction (b) 



Levels 
2 



c 
a 

b 

.d 

a / 



c 



d 
b 



b 



c 
b 



b 
c 
d 



Intermediate Advanced 



r 



1. Ramp (a) - 
Distance 

2* Coasting on a 
Bicycle * 

3* Growth of Seedlings - 
Soil and Water 

4« Conduction of Heat (a) 

5* Thermal' Expansion 

/* 6. Conduction of Heat- (b) 

7. Ramp (b) r Time 



.Levels 
0 



b or d 



a or f 



b or d * ~ 

$ 

% 

b or c 
r a or d 
.a or b 

a or d — 



a or e 



b or c e 



a or c 



c 

b or e 



a 
b 

d ; 

c' 
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.Observing Relationships 
« 

1. Ramp 



Intermediate Levels 2 - 



f 



.Marble 



Height, 
of Ramp ' 




Distance Marbie, Travelled 



Floor 
r 



Richard did an experiment in which marbles of different mass rolled down 
a ramp.- He wanted to find out if the distance travelled by each marble is 
influenced by the mass of the marble. 

These were his results: * • * 



Trial 



' Distance Travelled by Marble 
1 g marble 2 -g marble « 3 g marble 



1st 
2nd 
3rd 
4th 
5th 



12 
14 
11 
15 

■9 



17 

. 16 
19 

Jl4 
15 



24 
22 
23 
18 
25 
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Directions: What would be the best way to find out if there is a relationship 
between the mass^of the marble and the distance it travels down 
the ramp? - ' 1 * 

Circle the l'ettet of the best answer-- 

(a) Calculate 'the average distance travelled for each marble dowQ'each column. 
* See if the average distance travelled increases as the mass o'f the marble 

increases. k . 

(b) Look afcall the info^ation. Sde if the distance travelled is always 
longer as the marble's mass gets bigger. 

(c) Find the -longest and shortest distance travelled. See if the marble's 
mass is bigger for the longest flistance' than it is for the 'shortest 
distance. 

(d) Compare the distance the marble travelled on" the middle trial fpr. each 
marble. See J^f the distance increases as the mass of the marble increases. 
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Observing Relationships 



Intermediate Levels 2 



2. Growth of Plants - Water 



A class is studying the effect of the amount of water on the growth of radish 
seedlings. They decided to plant radish seeds in 12 pots filled with garden 
soil. Four of the pots received .01 L of water daily; four pots received !03 L 
of water daily and the other four pots received .05 L of wator daily. They 
were careful^to keep everything else the same for each of the seedlings. After 
3 weoks the height? of the see'dl^igs were measured. 

Here are the results of .*the experiment i 

Height of Seedlings A^ter 3 Weeks 

Amount of Water 

Given tfaily * Plant 1 Plant 2 Plant 3 Plant 4 




01 L ' 6.2 cm 5.8 cm 6.0 cm 6.1 cirf / 

• V 

v ' \ 10.1 cm 9.7 cm 9.9 cm 10.3 cm x 



.03« L 

,05 L * , 12.0.cm 11.8 cm 12. 2 cm 11.9 cm 



Directions:* What wopid.be the best way for the class to find out if the 

heights of the seedlings are affected by the amounts of water 
* given daily? m ^ 

Circle^ the letter of the best answer* 

*(a)*; Find the tallest* and t^he shortest heights of the seedlings. See if the 
* amount of water' is greater for the tallest seedling than it is for the 
Shortest seedling. 



T.3 



(b) Look at all the data in the table. , As the amount of water increases see 
if the height of the seedlings changes. ^ 



(c). Comffere the heights' of each plant 3. J5eef if' the 'height of the seedlings 
changes as the' amount of water added daily increases. . 1 

'•/-'<■ ' ' ■ 

(&) Calculate the average height* o^, the seedlings across each row. See 

if the average' height for each row changes as the anftunt of water added, 
daily increases. • " 
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3. float Conduction (a) 



Wax 



Intermediate Levels 



2-5 
2-14 




Mr. Simpson's class did an experiment to see if vastus metals conduct heat 
at different rates. A conductometer was used. A s^poty'^f wax was. placed at 
the tip of each of the four metal rods. A flame was positioned 4- cm from the 



was recorded. 




• * V 


Here are 


the notes 


kept by the class: 


** 

V 






0 






Time to 


Melt Wax (in seconds) 


♦ 


Trials 


Copper 


Aluminum Brass 


Iron 


\s\ 

2nd" t 


58 ' - 


80 ' 103 


179 


60 


79 .102' 


180 - 


3rd 


61 4 


79 100 


178 


4th 


62 


83 97 


t 183 

• * 


t » 
Directions : What 


would be the best way 


to find out, i f there is a 




between the type df metal and its ability to conduct 



Cirdie the letter of the best answer. 



(a) Look a,t all of the information. See if the time taken to melt the wax 
• 'is aifoays different for different metals. 



(b) Find the least and greatest times taken to melt the wax. See^if these 
6rc> times are different for different metals. 



tc) 



T 



Calculate the' average time taken to melt the wax for each metal <the 
average of each column). See if the average time is different, for - 
different metals. 



1 



<df Compare the times taken to melt the wax on the third trial. See if the 
time' taken to melt the wax is affected by the type of metal. 
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Observing Relationships , ! ^ . Intermediate 'Level:? 2 - 



4/ Coasting on a Bicycle ^ 



Jim did an experiment in which boys of different masses coasted down a hill on 
similar Sekine 10 speed'bikes. The poiijt from which the boys started, coasting 
was- 20 m up the hill. Each boy made 3 trial runs from that height • Jim 
measured the distances t^e boys coasted before .they had to pedal the bike to 
keep their balance. 

Here are his notes: 



• 

Trial's 


Distance Coasted 

Bill (30 kg) Mike (35 kg) 


Gord 


(40 kg) 


1st . . 


30 m 




36 m • 


40 m 


> 


2nd . 


29 m 




35 m 


39 m 




3rd 


31. m 


* 


34 m . 


41 m 




Directions : 


What 


would be 


the best way to 


find 


out if -there is a relationship 
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between the mass of the boy and the distance he coasts down the 
, ' ^'hill? 

Circle the letter of the best answer. , f 

(a) Compare the distance* that each boy coasted on 'their seco/id trials. See 
if distance coafeted increases as the* mass of the ±£>y increases. 

(b) ' Calculate the average distance^coasted for each boy down each column 

of, the table/ See if the 'average distance coasted increases as the -rjr— 
, mass of the boy Increases. * . 

(c) Look at all the information. As the mass of the boy increases -see if 
^distance coasted always increases. 

(d) Find the longest and shortest distance coasted.* See, if the mass of the 

. boy is greater for. the longest distance coasted than it is 'for the shortest 
distance coasted* ' * • 4 



'. (■. 
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Observing Relationships 
5. Thermal Expansipn 



Intermediate Levels 2 - 
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Susan did an experiment to discover the effect of heat on a liquid.* The liquid 
she chose was water. She put a given volume of water, 40 mL in each of 4 
graduated cylinders. She heated *each cylinder to 30°C and measured the change 
in the volume of the water in each cylinder. Susan repeated this sam^ procedure 
by heating the same volume of water in each of four cylinders to 60°C and 
finally to( 90°C. She recorded the change in volume in each graduated cylinder. / 

Here are the notes she kept: , 



Temperature to Which 



Change in Volume • • 

Graduated Cylinders of Water 



Water was Heated 




1st 


2nd 


3rd 


4th 








30°C . 
60°C • 




"4.2 
4.8 


4.3 
4.9» 


■ 4.1. 
. /.8 


4.3* 

4.7. 




* * 


A 


So°c 




5.7 


%.e 


5.6 


5.8 


» 







Directions: What would be the best way for Susan to find out if there is 
a relationship between the amount of heat applied to a liquid 
and the effect on the volume of the liquid? 

. Circle the letter* of the best answer. # ; 

) ' 

(a) Find the greatest and least volume change. See if the temperature to 
which the water was heated ^is higher for the greatest change, in volume 
than for the least change in volume. 

(b) Look at all the date in the table. As the temperature »of the water 
increases see if the change in volume always increases. . * - 

(c) Calculate the average charlge in volume across each row of the table for 
% each temperature. See if the -average change in volume increases" as the 

temperature increases.. 



(d) Compare the changes in .volume in the cylinders of water for the third 
trial. See if these changes in volume get larger as the temperature' of 
the water gets' higher. 



7* 
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Observing Ftelationships 



Intermediate Levels 2, - 
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6. Heat Conduction (b) * m 

• " . .. * • 

Mr. Murphy's class did an experiment to see if the thickness of the bottoms of 
aluminum pots * affected the length of time required to heat tjip same volumes of 
water to boiling point (100°C) . Three pots with 1 mm thick bottoms were heated 
and the class measured the time required to boil the water. This same procedure 
was repeated for three pots with 2 mm thick bottoms and with 3 mm thick bottoms. 

Mere are their notes: 

Time Required for Water v to Reach Boiling Point 
Thickness of , % Aluminum Pots 

Pot Bottoms 1 2 3 * 

1 mm 6 . min 5.8 min 6.1 min < 

Cj 

2 mm . 7.9 min 8 min 8.2 min 

3 mm 9.7 min 9.9 min 10.1 min 

Directions: What would be the best way for the class to find out if the 

thickness of th£ pot bottoms affects the time required to boil • 

' the water? 

• <? 

_ — . — Circle-the letter of- the* best answer. 




(a) Look at all the data in the table." As the time required to-^boil water 

% + increases, see if fche thicknesses of the bottoms always increase. 

.'J 

/ ' ' 

*(b) Compare the results for the 3rd pots. See if the time required to boil 
water increases as the thickness of the bottoms increases. 



(c) Find the least and greatest times required to boil the water. See if 
the pot bottom was thicker for the longest time than it v was for the 
shortest time. 



(d) . Calculate the average time required to boil, water across each row for 
' each bottom thickness. e See if the average time increases as the thickness 
of the bottoms increases. 
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'Observing Relationships 



1. * Ramp (a) - Distance 



Intermediate Advanced 
*218 



Height^ 
of Ramp 



.Marble 




Floor 



Distance Marble Travelled 



Richard did an experiment in which marbles of dif f erent'mass rolled down a 
ramp. * A 1 g marble was rolled tjuree times down a ramp 10 cm high. The 
distance travelled on each trial was measured. The experiment was repeated 
using 2 g and 3 g marbles on ramps that were 10 cm, 15 cm and 20 cm high. # 
The distances for each set* of trials were averaged. 

Here are Richard's results: 



Height of 
-Ramp 



Average Distance Rolled 
1 g m arble 2 g marble 



10 cm 
15 cm 
20 cm 



20 cm 
30 cm 
40 cm 



40 cm 
60 cm 
80 cm. 



3 g marble 

80 cm 
120 cm 
160 cm 



Directions: 4 What would\be the best way for Richard to find out if the mass of 
the marble affects how far the marble will roll when the height . 
* of the ramp is changed? 

. 1 Circle the letter of the best answer. 

(a) Calculate the average distance travelled for the marbles in each row of 
the table. See if the distance- travelled increases as the height of the 
ramp increases", when the mass of the ^marble is averaged. , 

' (b) Study thai data for the 15 cm ramp. See if the average distance the^ 
marble rolls increases with the* mass, of .the marble. 

(c) See if the mass of the marble affects how far it: rolls when the ramp is 
10 cm high.. See if the same effect of mass of the marble on dis^feance is 
shown for the. otfier ramp heights/ 

(d) Study the data for the 2 g marble. See if the average distance rolle'd 
increases as the height of the ramp^ increases. 

(e) Calculate the average distance travelled for each marble in each column 
of the table,. See if the distance travelled increases as the mass of 
the marble increases, when the height of the ramp^s averaged. 



Observing Relationships ' ' Intermediate Advanced 

219 

2. .Coasting on a Bicycle 

*» • 4 * • 

• t 

Jim did an experiment in which boys of different masses coasted down a hill on 
similar bikes. The height of the starting point was changed for different 
trials, Jim measured the distances that the boys travelled before they had 
to pedal to keep the bikes balanced. 

\ ' : C ' 



Here are Jim's results: 



. ^ _ Distance Travelled * 

Height of \ 

Start on Hill Bill (30 kg) Mike (35 kg) Gord (40 kg) 

20 m 30 m 35 m 40 m 

30 m 45 m - - 52 m 60 m 

40 m ■ 60 m * 70 m -80 m 

Directions: What would be the best way for Jim to find out if the boys' ibass 
affects how far they will coast when they start at different 
.4 heights on the- hill? 

Circle the letter of the best answer. 

(a) Study the data for Gord. See if the distance he travels / increases as the * 
height of the starting point on. the hill increases. 

(b) Calculate the average distance travelled by each boy down each column of 
the table. See if the average distance travelled increases as the mass 
of the boys increases. 

(c) Calculate the average distance travelled for the boys at each height 
across each row of the table. See if the average distance travelled 
increases as the height' of the starting point on the hill increases. 

• . * 

(d) Calculate the average starting height on the hill. See if the average 
* starting height affects the mass of the boys. ^ - ' 

. (e) See if the boys 1 mass afffects how far they coas,t when the starting point 
is 20 m high. See if the same effect of the boys 1 mass on the distance 
travelled is shown for the other starting points on the hill. 

<f) Study the data for the 30 m high starting point. See if the distance* 
that the boys coast increases with the mass of the boy riding the bike. 
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3. Growth of Seedlings - 
Soil and Water 

A class is studying the effect of the type of soil and the amount of water on 
the growth of radish seedlings. They planted radish seeds in three pots 
containing sand and in three similar pots containing garden soil. To one pot 
of sand and one pot of garden soil .01 L of water was added daily. To one . , 
pot of sand and 1 pot of garden soil ,03 L of water was added daily. Similarly, 
to the iremaining pot of sand and pot of garden soil .05 L of water was added 
daily. They were careful to keep everything else the same for each of the 
seedlings. They measured the height of the s&?dlings after 3 weeks. 9 

Here are the notes of their experiment: 1 



Amount of Water 
Given Daily 


Height of Seedling in Three Weeks 
Sand Garden Soil 


• 01 L 

* 




4.0 cm 


' 6.0 cm 

* 


• 03 L 




6.0 cm 


8.0 cm 


,X>5 L 




8.0 cm 


10.0 cm 


Directions : 


What would be the 
of the seedlings 


best way for the class to 
is affected by the type of 



amounts of water are given daily? 
Circle the letter of the best answer. 

(a) Calculatd the average height of the seedlings across each row of the 
table. See if the average height of the seedlings is affected by the 
amount of water given daily. 

(b) Study the data for .05 L of water. See if the height of the seedlings 
is affected by the type of soil. 

4 

(c) Calculate the average height of the seedlings down eacfy' column of the 
table. See if the average height of the seedlings is ja.f fected by the 

. type of soil in the pots. 




(d) Study the data for sand. See if the height of the seedlings is affected 
by the amount of water given daily. ■ * 

(e) See if the amounts of water given daily affect the height of the seedlings 
in, the sand. See if 4 the same effect is true for the seedlings in garden 

■ soil. m . ' 
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Wax 





Conductometer 



Mrs. Simpon's class did an experiment to find out if various metals conduct 
heat at different rates. A conductometer was used. A spot 6f wax was placed' 
at the tip of each of the four metal rods. The flame was positioned 2 cm from 
the centre of the conductometer and the time taken for each spot of wax to 
drop was recorded. The experiment was repeated with the flame 4 cm from the 
centre of the conductometer. 

* 

Here are the results: 



Di^st^nce 
pfi? Ulame 



Time to Melt Wax (in seconds) 
Copper Aluminum * Brass 



Iron 



4 cm 



30 
60 



40 
80 



50 
1Q0 



90 
180 



^ Directions t What wou^d be the best way for the students to find out if the 
^ - time needed to melt' the wax is affected by the 7 type of metal 

when the flame is placed at different distances? 

* • " ■ \'V 

\^ • Circle the letter of the best-answer. 

x — • * 

^ ' (a) See it the type of metal* affects the time required to melt the wax when 
£v> the distance of the flame is 2 cm. See if this same effect ^s true for* 
X ' the 4 cm distance of flame ♦ 

' v (b) Study the data for the 2 cm distance. See if -the time Required to melt . 
1 . the wax is affected by the type of metal used* 

(c) Study the data for the aluminum metal rbd. See if the time required to 
-melt the wax increases as the distance of the .flame from the rod increases. 

(d) Calculate the / average of the times required to melt the wax across each 
^" row offthe table. See if the average time to melt the wax increases «as 

^ t the distance of the flame increases. 
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5. Thermal Expansion 9 

• t 

Some students performed'' aft experiment ^to study the effect of heat. on three 
types of liquid. They heated in a graduated cylinder the same volume of 
water, an acid solution (vinegar), and a sugar solution (coca-ccrla)- to 30°C 
and recorded the changes in the volume of each liquid. The experiment was 
repeated, heating the same volumes of each liquid to 60°C, and again, heating 
the same volumes of eacl\^liquid to 90°C. . - 1 

Here are the results o'f the experiment: 

Change in Volume (in mL) 

Temperature to Which « , 

Liquids were -Heated Water Acid Solution Sugar Solution 

30°C * ' 4.0 5.0 10.0 ' 

6o°c J^*o io.o 20.0 

90°C i2.0 15/0 30.0 

. ** 

Directions: What would be the best way for the students to find out if 
the change in the volume of each liquid is affected by the 
temperature to which it is heated when different liquids are 
used? 

. • ' I 

'Circle the letter of the best answer. 

> 

, (a) Study the information for the 60°C temperature. See if the change in 
volume of the liquids is affected by the type of liquid. ■ 

< (b) See if the change in the volume of the water increases as the temperature 
to which it was heated increases. See if the same" relationship-is-true 
for the acid solution and the sugar solution. 

(c) Calculate the average change in volume across each row of the table. 
*See if the average change in volume increases as the temperature to 
which the liquids were heated increases. \ : 

.(d) Study the information for the acid solution. See if the change in 
volume has increased as the temperature increases; 

m 
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Carol did an experiment to find which kinds of pots are best for fast cooking. 
She used aAunlnum and copper p$ts with different thicknesses of bottoms. The 
same amounts of Water at the same starting temperatures were set to bail on » 
identical hpt plates. She then recorded the time required for each pot of 'water 
to reach boiling point (100°C) • ' „ ' * 



.'Her notes from the experin^nt are jpelow: 



Thickness of Bottom , 



Lme Required for' Water to Reacfr Boilihg Point (100°C) 
A luminum Copper . — : 



1 mm 

2 mm 

3 mm 



♦ 



6 min 
8 min 
10 min 



5 min ■ 
7 "min' 
$ min 



Directions: What would be" the best way for Carol to ftpd out if the thickness 
of the me^al affects the time required to Soil water when pots 
of different metals are used? 

Circle the letter of the j^st Answer. 

(a) Study the information for the 2 mm thickness of the bottom of each pot. 
See if the time required to boil the water, is affected by the type of pot". 

(b) Study the information for the copper pot. See if the time required to 
boil the water increases with the thickness of the bottom. 

(c) Calculate, the average, of the times required to boil water across each 
row of tfe table. See if the average time required to' boil water 
increases as the thickness of the bottom of the pots increases. 

(d) See* if the thickness of the bottom of the aluminum pots affects the time 
requited to boil water. See if the same effect of bottom thickness is 
shown for "the copper pots. , 
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7. Ramp (b) - Time • ' 

Mary did an experiment in which marbles of 1 g, ,2 g-and 3 g were rolled down 
a ramp. Three ramp heights of 10, cm,- 20 .cm anc^30 cm were used.- Each marble 
was released at each height and the length of time it took the marble to come 
to rest was measured. • > . 

Here are Mary's results: . % 



Length of Time The Marble Rolled . - 
Height of • 

Ramp 1 g marble 2 *g marble 3 g marble 

10 cm . 1.0 s ' 1.5 s 2.0 s 

20 cm 1.5 s 2.0 s 2.5 s ; 

30 cm 2.0 s » 2.5 s 3.0* s 

* * <• « 

Directions: What would be the best way for Mary to find out if the size of 
the marble affects "the length of time it- takes the marble to 
come to rest when the height of .the ramp is changed? 

Circle the letter of the best answer. 

(a) Study the data for the 30 cm ramp. See if 'the time 'that the marble rolls 
increases with the mass of the marble. « t , 

* . M « ' - / ' 

(b) Calculate the average time* for the mArbles across each row of the table. 
See if the -average time increases 'as the height X>f the* ramp increases. 

(c) See if the niass of the marble affects the length of time that it rolls 
when the ramp is 10 cm higfc. See if the same effect of the marble's mass 
on time is shown for the other ramp? heights K * 

(d) Study the data for the 2 g marble. See^if the .time the marble rolls 
increases as the height of^tfie ramp increases. 

(e) Calculate the average time 'for each marble -mass* by averaging down each 
column of the table. See if the average /time increases as the mass of 
the marble increases. ; V 
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Levels 
0 



1. Ramp (a) - 
distance 

2. Bicycle 

3. Radiation 

4. Heat Coriduct ion 

5. Fish 

6. Thermal Expansion 
* 7. Pendulum 

8. Heat Conduction 

9. Ramp (b)- time 
10. Growth Qf Plants 



a or c 

b or c 
c or d 
d or f 
c or e 
a or b 
e or f 

4 

b or e 
a or e 
c or e 



d or e 

a or f 
b or f 
a or e 
b or d 
c or f 
a or b 
'c- or d 
b or f 
d or f 



c 
f 
e 
d 
a 
c 
b 



e 
e 
b 
a 
d 
c 
f 
d 
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1. Ramp (a) - Distance 

Richard built a ramp and rolled a marble down it to see hlw far it would travel 
across the floor. He decided to learn more. He rolled 3 garbles down th* ramp 
when it was resting on a support 10 cm high, then repeated the xolls, /using the 
same 3 marbles, when the ramp was 20 cm high and 30 cm^high. He was careful to , 
do everything the same each time he started a marble down the ramp. He got these 
results* * * 



Distance Marble Rolled 

Height 

of Ramp. 1 g marble 2 g marble 3 g marble 
^IO^kT^ 60 cm 120 cm ~ 240 cm 1 



i 



20 cm 



120 cm 240 cm 360 cm 



30 cm 180 cm- 360 cm 480 cm 

Here are some statements m about the results of the experiment. 

1. As the height of ' the ramp was increased the^ distance' the marble travelled 
also increased. 

2. As the distance the marble trailed increased* the mass of the marble 
decreased/ 

3. As the mass of the marble 'increased the distance the marble travelled also 
increased. 

4. The distance the marble travelled was determined by thVmass of the marble 
and ramp height together. , 1 

Directions: Which statement or combination of statements best "describes the 
results of the experiment? 

Circle the letter of the best answer. ' 

(a) Statement 1 and statement 2 together. 

(b) Statements 1, 3 and 4 together.* 
.(c) Statement 2 only. 

(d) Statement 3 only. 

(e) Statement 1 only. 

iff Statement 1 -and statement 3 together. 
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* 

* 
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Jim tried to find out why some people coast further on their bicycles than others 
do. He gathered three of his classmates, Bill, Terry and Sam, who all had. the 
same kind of bicycles, at the top of a' hill hear the school. 

One at a time each coasted down the hill from a still start. ^ Jim measured how 
far each travelled before needing to pedal to keep the bike balanced. . 

They then repeated the experiment from a still start 'position half way up the 
hill. These were' the' results. , 

•Distance Travelled Without Pedalling. 
Boy's Mass Start Half Way Up Hill . Start at Top of Hill 



35 kfcf 

36 kg 
'41 kg 



160 m 
175 m 
195 m 



320 m 
* 350 m 
390 jn 



Hete'are some statements about the results of the experiment. 

1. The distance the boys could coast was^dgtermined. by their mass and the 
height of the starting point together. . 

2: As the mass 6f the boys increased, the' distance the bike travelled also 
increased.* . . 

3. As the height from whicji they started increased, the distance travelled 
also increased. 



4. Increasing the mass of the boy increased the height of the starting point 
and the distance the bike travelled. / 

Directions: Which statement or .combination o€ statements best describes the. 
results of the experiment? ^ 

Circle the letter- of the best answer* 



(a) 


Statement 


3 only. 


(b) 


Statement 


4 an3 statement 2 together. 


(O 


Statement 


* 

4 only. 


(d) 


Statement 


2 and statement 3 together. 


(<*) 


Statement 


1, 2 apd 3 together. 


(f) 


Statement 


2 only- 



9 

EMC 




230 



, • Intermediate 

Concluding • 

O - 228 

3. Radiation and Heat Absorption 

« , 

Lyle dio*an- experiment. .He had. six tin cans that were exactly the same. He 
painted each can a 'different colour or finish.. • Then he filled each can with 
.1 L of- water at room temperature. A thermometer was placed in each can. Each 
can was placed 20 cm from a 250 watt lamp. After 30 minutes the temperature 
change "in each can was recorded. Here are the results . ( 



Colour 



' o 
Temperature Change of Water After .30 min in C 

Dull Finish • Shiny Finish" 



Black 20 10 

Dark Green 16' 8 

White 12 * 6 

Here are some statements about the results of the experiment. 

1. When dull paint was used. the temperature change of the water was greater 
than when shiny paint was used. 

2. The temperature change of the water was -determined by the colour and the 
dullness/shininess of the finish together. 

3. The temperature of the watfer and the'colour of the paint were both less 
when the surface was dull rather than 'shiny. 

*\ 

4. The temperature change was. greater when the colour w as darker. < 

Directions j Which statement or combination of statements best describes 
the results of the experiment? x ' 

Circle the letter of the best answer. 

(a) Statement 1 and statement 4 together. 

(b) Statement 1 only. ^ m 
(c t ) Statement 3 only- 

4 

(d) Statement 1 and statement 3 together. 

(e) Statements 1, 2 and 4 together. * ^ 

(f) -Statement 4 only. * • 



tJ4 
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4. Heat Conduction 



Wax 



Metal Rods 





, , , Conductometer 



Mr* Black's class did an experiment wifch .a conductometer. A spot of wax was 
placed at the tip of each of four metal ro<Js. The flame was* placed 2 cm from 
the centre of the conductometer and the time taken for each spot of wax to 
drop off was recorded. The experiment was repeated with the flame 4 cm from 
the centre of the conductometer. Here are tfre results. 



Metal 



time Required to Melt Wax (in second^)* 
Flame 2 cm Away Flame 4 cm Away . 



Copper " 
Aluminum 
Brass 
Iron 



30 
40 
50 
50 



60 
80 
100 
180 



Here - are some statements about the results of the experiment. 

1, The melting time was determined by ^e type of metal and the 
the flame, together. 1 ** 



distance of 



'The increase in melting time affected .the type of % metal ai*d the distance 
of the flame. 



3. 



The time required to melt the wax was affected by the t^&e of metai in' 
the rod. 



4. When the distance of ^the flame from the conductometer was' Increased, the 
time i^iken for the' .-wax* to melti^also increased. J 

Directions: Which statement or combination of statements best describes th6 
results of the experiment? 

, , . Circle the letter of the Best answer, 

* « » 

(a) Statement. 4 only. *" * / 

«. * * 

i * ■ \* , * 

JJb) Statement^ 1, 3 and 4 together.. 

(c) Statement 3 and statement «4 together.. . „ • k 

(d) Statement 2 and statement 4 together. , 

(e) Statement 3 only. * v % * * 
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The grade 7 science class^^d a study vith goldfish. They put an identical 
fish in each of four tanks. Fish & and B were kept in cool water. Fish C 
and D were- 3f ept in warm water. Fish A and C Vere fed twice a day for 20 days 
while the other 2 were only fed once a day. The g*ain in mass of the fish 
between day 1 and day 20 was recorded. 0 

. , A ' B • C D 



w Twice a day • Once a <Jay 

4 % 

| ' , Cool Water. [ J 



Twiqe a day Once a day 
I Warm Water 



Results : 



^/ * Mass • 

6ain \ 

pool Water Twice a day 2 g 

' Once a day 1 g 

WaSn Water Twice a day 1 g » ■ 
{ - Once a day .5 g 

Here are some srtatements about the results of the experiment. 

1. The experiment with the fish showed^Jjhat if we gave the fish more to eat, 
their amount of "growth was greater. . 

2. JThe^experiment with the f ish\ showed that the fish grew more if they were 
kept in cool water rather, than warm wates. 

3. When the quantity o£ food §iven the fish was decreased over a period of 
•time the growth of the fish doubled, even when the* temperature of the water 
was changed . 

4. The experiment with the fish showed that the 'growth of the fish was^ 
determined by the amount of food they received. and the temperature of the - 
water together. . ,* 

^ 

Directions; Which statement or combiAation of statements best describes the 
results o£ the experiment? * 

% • 

♦ * Circle the .letter of the best answer. . - . 

(a) ^Statements 1, 2 and 4 together. % . * - 

(b) Statement* 2 only^. 

, (c) Statement 1 and statement 3 together. » ^ . * . 

• ■ 

(d) Statement 1 orfiy. ' % r 

(e) Statement 3 only, . * * 



!rn ^ r (f ) Statement 1 and statement 2 together. 
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6. Thermal Expansion 



i 

/ 



i 



-Graduated 
Cylinder, 



Liquid 



ysssss p an Q f Water 



Some students had noticed that when water is. heated it expands (fills more 
space). They put different liquids One at a time into a thin graduated cylinder. 
Then they heated water ir^ a pan to a measured temperature and placed the tube 
upright in the pan for 5 minutes. -* 

They used an acid solution (vinegar) and a sugar solution (coca-cola) for the „ 
liquids.- They heated the water in the pan' first to 30°C, testing each liquid 
at that tempera ture. Then they headed the water to 60°C and tested each liquid 
again. Finally, they heated the water to 90°C and tested each liquid. 



Here are the 


results. 


V . 






r 


Temperature of - 


Volume of 


Volume of 


Increase 


^iqui^ 


Water in Pan 


- Cold Liquid 


Heated Liquid 


in Volume 










5.0 


Vinegar 


30°C 


40 mL 


£5.0 mL v 


Coca-cola 


3.0°C- 


40 mL . 


50.0 mL * 


10.0 


Vinegar 


60°C t 


40 mL 


50.0 mL 


10.0 


Coca-cola 


60° C 


40 mL 


60.0 mL 


20.0 


Vinegar 


90°C 


40 mL 


^5.0 mL 


^<*&5.0 


.Coca-cola 


90°C ; 


40 mL 


70.0 ,mL 


30.0 


Here are some statements about 


tlie results of 


the experiment . 


it 


1. Increasing the temperature 


of water in the 


pan increased the^ amount the 


liquids . 


expanded . 


1 







2. The type of. solution (sugar or acid) and the temperature to which it was 
* heated together- determined the amount of expansion. 

3. The sugar solution (coca-cola) expanded more than the acid solution (vinegar) 

4. The temperature of the water in the pan was affected by the type of liquid 
being heated and increasing the volume of that liquid. 

Directions; Which statement or combination of statements best describes the 
results 1 of the experiment? t , m ' * / 

Circle the letter of the best answer* 

* • 

(a) Statement 1 and statement 4 together. 

(b) Statement 4 only. » 

-* - * ' 

(c) Statement 3 only. • \ ' 

1 

(d) Statements- 1, 2 and 3 together. 



0 



ERXC (e) Statement 1 ^ statement 3 together., 
' r (f) ^Statement 1 only. ; . 
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7. -Pendulum 



To study how a grandfather clock works the class made a pendulum. using a 
weight as a bob and a string, attached to the edge of a table, for an arm. 
They selected 3 different strings of 10 cm, 20 cm and 30 cm in length and 
3 different masses of bob (1 g, 5 g and 10 g) . They measured the period 
(the time it takes for the pendulum to move through its swing) for each arm 
length and mass combination 3 times. They kept everything else, such as 
starting the swing at the same angle, the 'same for each test. 



Here are their results: 



Length 


Mass of Bob * 


Period in Seconds 


10 cm 


1 g 


.6 • ' • . 


10 cm 




.6 


10 cm 


16 g ' "'" 


:e 


20 -cm 


■1 g « 


1.1 


20 cm 


• 5 g 


1.1 


20 cm 


10 g « 


1.1 


30 cm 


i g 


* 1.? 


30 cm 


•5 g 


1.7 


30 cm 


10 g . 


1.7 



Here are some statements about the results of the experiment. 

1. 'The* period 'of the pendulum was determined by the length 'of the pendulum 

regardless of the" mass of the bob. 

2. The period of the pendulum was not affected by the mass of the bob. ■ 

3. As' the length of the* arm was increased, there was an increase in the , 
period of the pendulum. 

4. As the mass of the bob was increased there was an increase in the length 
of the arm and the period^of the pendulum. 

Directions: Which statement or combination of statments best describes the 
results of the experiment? 

Circle the "letter of the best answer. 

r (a) Statement 2 only, 

(b) Statement 3 only> * 

*(c) Statements 1, 2 and 3 together. „ 

(d) Statement 2 and statement 3 together. 

(e) Statement 4 only* „ 

(f) Statement 3 and statement 4 together. 
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8. Heat Conduction 

Bob boiled water in some pots. He used aluminum and copper pots with different 
thicknesses of bottoms. The same amounts of water at the same starting 
tempera tures were set to boil on identical hot plates. He then recorded the 
time required for each pot of water to reach boiling point. 

Here are his results: . _ 

Time to Reach Boiling Point , 

Thickness. Copper " Aluminum 
of Bottom Pots Pots 



1 .mm 5 min 6 mirt 

/ 1 ■ 

2 mm „ 7 min /8 min ■ 

3 mm A 9 min 10 min ^ 

Here are soirte statements about the results of the experiment. 

If the pots have th$ same bottom thickness it is evident that water will 
.boil faster in aluminum pots rather than copper pots. > - 

2. The type of metal pot used an<^ the thickness of the pot bottom together 
. determine the time required* to boil the water. 

3. As the thicknesses of the bottoms increased the time required to boil "water 
in them also increased. 

4. The time required to boil water is less for copper than for aluminum pots. 

Directions: Which statement or combination of statements best describes the 
results of this experiment? 

* Circle the letter of the best 'answer . 

(a) ^Statement 3 and statement 4 together. 

(b) Statement 1 only. J 

(c) Statement 3 only.' • - 

(d) Statement 4 only. # 

(e) k Statement 1 and Statement 4 together.* 
(£) Statements'^, 3 knd 4 together. 
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9. Ramp (b) - time 

George did ^an experiment to det^nt^ne the effect of ramp height find marble 
mass on the length of time a marble would roll. He used marbles with masses 
of 1 g, 2\g and 3 g. He rolled them down a ramp 10 cm high and recorded the' ^ 
length of jtime the marble rolled , He then repeated this procedure from a ramp 
20 cm hi^h and then 30 cm high. He was careful to do everything the same each 
time he started a marble down «the ramp.' m 

He got; these results: i . ' . 

Length of Time Marble Rolled (in seconds) 
Height of Rpp 1 g .marble 2 g marble 3 g marble, 

10 cm • * 2.4 4.6 6.8 

20 cm, 3.9 5.1 8.3 

30 cm 5.4 6i$> ' ,9.8 

Here are some statements about the results of this experiment. 

1. As the time the marble rolled increased, the mass of the marble decreased. 

2. The length of time the ig£rble rolled was determined by both the mass of 
the marble and the height of the ramp. 

31 As the. height of the. ramp was increased, the length of time the marble - 

rolled also increased. » v 

* * . * ' 

4. As the mass of .the marble increased the length of time the marble rolled 

m w 

increased. . % 

Directions: Which statement or, combination of statements best describes the, 
results of the experiment? 

-Circle^ the letter of the best answer. 

• (a) Statement 1 and statement 3 together. 

(b) Stat^ent 3 only. 

> 

(c) , Statement 3 and statement 4 together. 

(d) Statements 2, 3" and 4 together*. * 

(e) Statement 1 only. 

(f ) statement 4 only. • 



Concluding. . , Intermediate 

^ ' _ " • • .2: 

10.- growth of J»lants - soil and water 

4 

A class is studying the. effect of the type of soil and the amount of water on 
the growth of radish seedlings. They planted radish seeds in three pots 
containing sand and three similar pots containing garden soil. To one pot of 
sand and one pot of garden. soil .01 L of water was added^daa^yT To one pot 
of sand and one pot of garden soil .03- L of water was added daily. The 
remaining pot of sand and pot of garden soil received .6$L of water daily. 
They were careful to keep everything else the same for eachNof the seedlings. 
A*ter 3 weeks they measured the height of the- seedlings. 

Here are the results. 



1 , s 


Height 


of Seedlings After 3 Weeks 




Amount of Water 
Given Daily 


Sand 


Garden Soil 




.01 L 


1.0 cm 


6.0 cm 




.03 L 


6.0 cm 


10.0 cm $ 




.05 L t > 


8.0 cm 


12.0 *cm 

• 




Here are some statements about the results of the experiment. 





The amount of water give* daily together with the type of soil determines 
the growth of the seedlings. 



2. The height of the seedlings increases as the amount of water increases. 

3. The plants grow taller in garden soil than , in . sand . 

4. The type of soil is determined by both the amount of water added daily and 
the height of the seedlings after 3 weeks. - 

Directions* . Whi/h Statement or combination of statements best describes the 
results of this experiment? 

Circle .the letter of the best answer. - • 

(a) . Statements 2 and 3 together. 

(b) Statement- 2 and statement 3 together.. 

(c) Statement 4 only. 

(d) Statement 3 only. ^ 

(e) Statement 2 and statements together. 

(f) Statement 2 only* 
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1. Pendulum 

2. Coasting Distance 
3". Heat ^Conduction 

4. Thermal Expansion, 
5 V Ramp 



v. 



Mot?: Students must select the correct option on all 4 questions 'to score 
correct on an item. 
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1. Pendulum , 

*• 

m ■> ^ * * ^ — 

' Johnny did some experiments to 4 find out what *makes pendulums go faster and 

* slower. He tied some* string of different lengths to .a nail on' the edge of a 
table. He attached different weights to the strings • He also tried some 
otljer things but only the length of the arm (the weighted -string) affected the 
period (the length of time taken to' make one complete swing) of the pendulum. 

He got the following information about arm lengths and periods. 

• " '* « " 

Length of the weighted arm 

(his strings with weights - — 

* attached) Period of the Pendulum 

ip cm .5 seconds „ 

15 cm .75 seconds 



20 cm 1.00 seconds 

He concluded that as the length of the arm was increased the period of 'the 
pendulum also increased. 

Directions: From. what he had learned, Johnny might say the following 6hings. 

Circle the letter of the words that make each statement true. 

'l. If I did tjhe experiment over a^ain using the same lengths of weighted 
strings I would find the 15 cm arm has a period oS: , ^ , ♦ 

(a) approximately ~;5 seconds ^ 

(b) approximately .75 seconds , 

(c) approximately 1.00 seconds 

(d) approximately 2.00 seconds 

(e) approximately 1.50 seconds 

ally is, the second hand of a grandfather, 
endulum swings and the minute hand jnoves 

ahead one minute for every 60 swings. If my clock is taking 90 seconds to 

move ahead ohe minute, I would:' & 

■ (a) make the penduium twice as long as it is now , 

(b) make the pendulum 1*2 times its present length /■ 

(c) leave the pendulqnw the same length as it is now 

(d) make the pendulum 2/3 as long as it is now 

(e) make the pendulum 1/2 as long^as~~it is now. 
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Grandfather clocks use a pendulum to keep time. If I had a grandfather 
clock that had a- 40 cm pendulum it would have a -period of: _ 



(a) 1.0 seconds 

(b) 2.0 seconds 

(c) 3.0 seconds 

(d) 4.0 seconds 

(e) 5.0 seconds 



6> 



If 1 tried an experiment with a 12.5 cm weighted string the period would 
be: ^ 



(a> .5 seconds 

(b) .625 seconds 

# (c) .75 seconds 

(d) .875 seconds 

(e) 1.0 seconds • 



t 
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2. Coasting Distance 

**. 

' \ ' 

Jim wondered if a persons mass has anything to do with how far he can coast 
on a bicycle. He asked his friends Joe, Ed and Dave, who all had the same 
kind of bicycles, to ride down a hill from a still start. Jim measured how 
far each travelled before needing to pedal to keep the bike balanced. 

•1 
I 

Here are the results: 

/" 

Rider's Name His Mass - Distance Travelled 

Joe 20 kg 200 m - 

Ed 30 kg 300 m 

Dave 40 kg 400 m 

He concluded Uiat the distance travelled increased with the mass of the rider. 
Directions: From what he had learned r « here are some things Jim might spy. 

Circle the letter of ; the words thati make each statement true. 

1. If I did the experiment over again using the same boys riding the same #v 
bikes, I would find that Ed would travel: ^ ' .» - 

(a) approximately 150 m 

■I 

(b) approximately 250 m 

(c) approximately 300 m ^ 
(df) approximately 325 m * 

(e) approximately 225 m A 

2. We can say that for each of tne boys the distance the bike travelf is:_ 

(a) twice as many meters as*there are" kilograms in his mas|f 

(b) half as many meters as there are kilograms in his mass 

(c) three times as many meters as there are kilograms in his mass 

(d) ten times as many meters as theW are kilograms in his mass 

(e) one tenth as many meters as there are kilograms in his mass 
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If my dad, who has a mass of 75 kg, rode do™ the hill on one of the same 
bikes, I would find the distance travelled to £e: 

(a) 750 m " 

(b) 7 500 m * . 

(c) 75 m 

(d) 175 m ' _ . 

(e) 675 m 



< 



If my friend Bob, who has a mass of 5 kg more than Ed, tries the same 
experiment, the distance travelled would be: 

(a) 325 m ' , 

(b) 375 m 

(c) 275 m 

(d) 340 m . . * 

(e) 350 m 



\ 
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Roger did an experiment to find out in which kind of pots water will boil 
fastest- He found four flat bottom pots of the same size - two aluminum * 4 
and 2 copper. One aluminum pot and one copper pot had a bottom thickness 
of 1 mm- The other aluminum pot and copper pot had a bottom thickness of 
2 mm. Roger heated the same amounts of wate.r, which were all the same 
temperature to begin with, and found the time required* to heat each amount of 
water to '100°C — 

Here are the notes that Roger kept about his experiment. 



r 

Metal 



Pot 



Thickness ot! 
Bottom 



Time Needed 
to Reach 100° C 



Aluminum 
Aluminum 

Copper 
Copper 



1 mm 

2 mm 

1 mm 

2 mm 



6 min 5 s 
8 cnin 6 s 

5 min 2 s 

7 min 6 s 



He concluded that copper is a better conductor of heat than aluminum. He also 
concluded th^t the thicker the -metal the more time i£ required to J^St the 
liquid. 

Directions: From what jhe had learned, here are some things Roger might say. 

Circle the letter of the words that make each 4 statement true. 

1. If I repeated the experiment with a copper pot with a 3 mm thick bottom, 
the time required to reach 100°C would probably be: •* ( 

(a) approximately 20 min 30 s ■ 

(b) approximately 7 min 30 s \ 

(c) approximately 7 min 

Id) * approximately 10 min 15 s 

(e) approximately 9 min 10 s. 

2. -If there was twice as much water in the 1 mm copper pot as in the others, . 
water will reach boiling point (100°C) in the least time in: ^ 

(a) an aluminum pot with a 2 mm bottom 

(b) a copper pot with a'l mm bottom 

(c) an aluminum pot with a 1 mm bottom * ^ 

(d) a copper pot with a 2 mm bottom 

(e) a copper pot with a 3 mm bottom. 
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•I can assume that a copper pot with a bottom thickness of 1.5 nun would 
take: • 

(a) approximately 6 minutes to boil the same amount of water. . \ 

(b) approximately 5 minutes to boil the sam6 amount of water 
'(c) approximately 7 minutes fco boil the game amount of water 

(d) approximately 8 minutes to boil the same amount of water 

(e) approximately 4 minutes to boil the same amount of water 

If I had an aluminum pot with a bottom thickness of 3 mm, the time needed 
to boil twice as much water would probably be: 

(a) approximately 10 min * K 

(b) approximately 19 min •» _ 

(c) approximately 2 min • ' s v 

(d) approximately £6 rniji 

* v 

(e) approximately 20 min. 



4 
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Some students noticed that water expands (fills more space) when heated. They 
wondered if the amount of expansion is different for different ^iquids and if 
such differences are affected by the temperature to which the ^liquids are 
heated. The students put different liquids, using the same ampunt of each, 
in, thin graduated cylinders. Then theV heated water in a pan to a measured 
temperature .and placed the tubes upright in the pan of water 'for .5 minutes'. 
The different liquids used in the experiment were water, vinegar, and, a sugar 
solution (pepsi-cola) . They. heated the water in the pan first to 30°q, testing 
the 3 different liquids at that temperature. " The experiment' was repeated 
putting the 3 different liquids in the pan of water heated to # 90°C. 



Here are the 


results : 






* 




Temperature of 


Increase 


.i 




Liquid 


Water in Pan 


in Volume 


✓ 




Water 


30°C 


4.2 mL 






Water 


90°C 


5.5 *nL 






Vinegar 


30°C 


5.8 mL 




*- 


Vinegar 


90°C 


7.5 mL 






Pepsi-cola 


30°C 


8.9 mL 


* 




Pepsi-cola 


90°C 


11.4 mL 








The students concluded that the amount of expansion of a liquid depended on 
the temperature to which it was heated as well as the type of liquid; it was. 

Directions: From what they had learned, the students who had done the 
experiment now said the following thing's. 

Circle the letter of the words that make each statement true. 

1. If we repeated the experiment* using a* new sample .of vinegar of the same 
• amount, placing it in, the same graduated cylinder in a pot of 90° C water 
for 5 minutes, .the^increase in volume of the vinegar would probably be: 

(a> approximately 6.5 mL 

\ ' 

(b) approximately 8 K .3 t mL ^ 

(c) approximately 6.9 mL 4 ' 

* (d) approximately 7.4 mL 
(e) approximately 7.8 mL* * 

2« 'If the amount of pepsi-cola we tested is about the same as there is in a 

♦ bottle of'pepsi, the company^ should leave at least: 

Ja) 8 mL * ,x 

(b) 10 mL # . * 

(c) X2 mL . t . . % 

(d) 14 mL < ■ ' . % 
(c) * 16 mL * * v m 9 . , 

of space in the bottle to allow for expansion if t#e bottle is left outdoors 
on a hot day. 



Vegetables cooked in water are sealed in the can at»boiling temperatures. 
If a, can of peas contains about the same amount *of water as we used in our 
experiment, after cooling the volume would "be reduced by:' . , 

(a> approximately 5.7 mL • 

(b) approximately 5.5 mL , 

(c) approximately 5.0 mL : 
(df) approximately 4.5 mL 

. (ej approximately 4.2 mL 



If the same amount of r^psi-cola was^ placed in. a graduated cylinder and ^ 
heated in a pot of water at 60°C for 5 minutes, the increase in volume 
would be approximately: ^ * 

(a) ao.2 mL 

(b) 9;0 mL 

(c) 11.0 mL* 

(d) 8.0 mL 

(e) 12.0 mL 
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5. Ramp . 

Mary built a ramp 10 cm high and rolled a marble down * it to see how far it 
would travel across the floor . She raised -the ramp to 20 cm, and then to 30 cm 
and rolled the marble again each time. She .was careful to do everything the 
• same each time sfce started the marble down the ramp. 

Here ^are'.the results: * * 



. Roll""' 


. Height 
of Ramp 


Distance * * 
Marble Travelled 


ii 


10 cm 

4* 


60 cm' 


. 2 


20 cm • 


1^0 cm . • . 


I 3 


30 cm 


180 cm 


* 


» 





She concluded that the distance her marble travelled increased' with the, height 
of the ramp. 

Directions: From what shie had learned, here are some things Mary said. 

pircle tlies letter of the words that make each statement 'true. 

4 

O * 

*■ 

1. If I did the experiment over again using the same marble and a ramp height 
of 20 cm, the marble would travel: 

I 

(a) approximately 10 cm * 

(b) exactly 120 cm 

(c) exactly 30 cm - . v r 

(d) approximately 240 cm a 

(e) approximately 120. cm . 

2-. No matter how far the marble did travel, it is safe to say that if the 

* ramp height is doubled or tripled th>en the distance the marble will travel 

(a> five times the ramp height 
(b) half the ramp height 

* ^(c> increase^jy 10 cm * 



iAylO 
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(d) doubled of Mp:i£>led # 

.(e) ten times the ramp height 

3. If I raise the ramp height to* 50 cm, then t!he marble will travel: 

(a) approximately 300 cm < 

(b) approximately 290 cm * 

(c) approximately 240 cm 

(d) approximately 50 cm 
*' (e) approximately 500 cm - 248 



4 # l£*l"ctid the experiment with a ramp height of 25 cm, I would find that the 
marble would "travel : f . * - 

• * 
(a) approximately 120 cm , \ - 

^ (b) approximately* 150 cm 

(c) approximately 250 cm 

(d) 'approximately 105 cm 
Ce) approximately ,75 cm 



'1 




r 
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Answer Sheet 



1. 'Pendulum 

2. Coasting Distance 

3. Heat Conduction 



1 or 2 



B 



2 or 3 



1 or 2 

c 

1 



3 or 4 



3 



4. Thermal Expansion 



1 or 2 



1 or 2, 



4 (evaporation # 
should ^Iso 
occur in that 
time) , 



5. Ramp 



1 or 2 



2 or 3 



2 or 3 



Note: Studtents must jjrovi^e a reasonable rating for all 4 questions to score 
correct on the item* 
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t 1. Pendulum 
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Johnny knows grandfather clocks makeiase of a pendulum to keep time. Some , 
clocks keep the right time and' some run fast, others, slow, Johnny did some < 
experiments to find out what makes pendulums go faster and slower. He tied 
some string* of different lengths to a nail on r the edge of a table. He f y 
attached different, weights ,to the strings. He aiso tried some other things 
but only the length of the arm, (the weighted string) affected the period (the 
length of time taken to make one complete swing) of the pendulum. * . 
« 

He got the folldwing information about arm lengths and periods. 



Length of the Weighted arm 
(his string with weights 
attached) J 



Period of Pendulum 



10 cm 
15 cm 
20 cm 



.5 seconds 
.75^ seconds 
1,00 seconds 



He concluded that as the length of the arm was increased the period of the 
pendulum also increased. ' * 

Johnny now says some things about other pendulums. Use this scale to show 
for each of the statements below how true you think* it is: 

1 = almost?* certainly" true 

2 = probably true 

* \ * • 

3 = may or may not be true 

* 4 = no# likely to be true ' 

» 

(a) If I used a weighted string 12.5 cm \onp the period would be .625 
seconds. ' • 

(b) The period of a string 5 m long^would be about 25 seconds. 

(cY A grandfather clock with a pendulum 2Q cm long would have a period 
of 1 second. . 

(d) A grandfather, clocH.with-a 20- cm pendi^um setting on a table that is . 
not level would have^ period of 1 second. 
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Jim wondered if a persons mass has anything to do with how far tie can coast 
on a bicycle. He' asked his friends Joe, Ed and Dave, who all had the same 
kind of bicycles, 'to ride down a hill from a still start. Jim measured how 
far each travelled before needing to. pedal to keep the bike balanced. 



Here are the results: 



Rider's Name 



His Mass 



Distance Travelled 



Joe 

i- 

Ed 

Dave 



20 kg 
30 kg 
40 kg 



200 m 
300 m 
400 m 



* 

He concluded that the distance travelled increased with the mass of the *ider. 

r r 

Jim now says some things about other situations involving coasting down hill. 
Use this,, scale to show for each of the statements below how true you think it is: 

t 

1 * almost vcertainly true 

2 = probably true 

3 = may dr may not be true ; 

4 = not likely to be true 



(a) In a soap-box derby race held on Saturday, Jim notices that his big 
. friend is in the same race as, his smaller and younger brother. They ^ 
are both riding in identical' soap-box cars. Jim states* th$t his brott 
will win. 



(b) X fully loaded dump truck which is twice the mass of an empty, dump 
truck wilL. coast twice as far. 

(c) Jim's mother, who has a mass of 35 kg, coasted down the same hill of 
Jim's experiment. She would travel less distance than Dave travelled. 

(d) Jim's father, who has a mass of 75 kg, decided to coast down the hill. 
The experiment was done with 3-speed bikes with big tires. He used a 

. HHspeed bike with narrow tir^s. , From the top of the hill 'to the inter- 
• section and stop sign is 600 m. He will have to apply the brakes in 
order to stop at the intersection. 
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3. Conduction of Heat 

Roger did an experiment to find out in which kirrd of pots water will boil 
fastest. He found four flat bottom pots of the same size - two aluminum 
and 2 copper. One aluminurn pot and one copper pot have a bottom thickness 
of 1 mm. The other aluminum pot and copper pot have a bottom thickhess of 
2 mm. Roger heated the same amounts of water, which were ^11 the same 
temperature to begin with, and found the time required to heat each amount of 
water to 100°C. * ' 

Here are the notes that Roger kept about* his experiment. 

Thickness Time Needed 

Metal Pot J of Bottom . to Reach 100°C 

Aluminum 1 mm -6 min 5 s 

Aluminum 2 mm 8 min 6 s 

i- 4 
Copper 1 mm 5 min 2 s 

Copper 2 mm 7 min 6 s 

He concluded' Sfcat copper is a better conductor of heat than aluminum. He also 
* concluded that the thicker the^'metal. the more time is required to. heat the 
liquid. 

Roger now says some things about other situations Where heat is conducted through 
metal. Use this scale to show for each of the statements below how true you 
think it is: ~ 

1 =' almost certainly true 

2 = probably true 

3 = may or may not be true 

4 = not likely to be true 

(a) Food would cook faster in a copper frying pan than an aluminum frying 

^pan of the same thickness. '* 



(b) If I. put a penny and a dime on the road on a hot sunny day, the ground 
under the penny would get tiot faster than it would under the dime. 

(c) To conserve energy (electricity) I should cook with thin copper pots > 
or pans. ' * v 

(d) Water will reach the boiling point faster in a copper pot with a* 5 cm 
tliick bottom than in an aluminum pot with a 5 cm bottom. 
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4. Thermal Expansion 

Some, students noticed that water expands (fills more space) fohen heated. They 
wondered if the amount of expansion is different for different liquids and if 
such differences are affected by the .temperature to which the liquids are 
heated. The students put different liquids, using the s,ame amount of each, 
in thin graduated cylinders. Then they heated water in a pan to a measured 
temperature and placed the tubes upright in the pan of water for 5 minutes. 
The different liquids used in the experiment were water, vinegar and a sugar 
solution: (p*epsi-cola) . They heated tke water in the pan first to 30°C, testing 
the 3 different liquids at that temperature^ The experiment was, repeated 
putting the 3 different liquids in the pan of water heated to £0 o C. 

- Here are the results: 





Temperature of 


Increase 


Liquid ' 


Water in Pan 


in Volume 


Water 


30°C 


4.2 mL 


Water 


?0°C . 


5.£ mL 


Vinegar ' 
Vinegar 


30°C 
90°C 


5.8 mL 
, ^5 mL 


Pepsi-cola 
Pepsi-cola 


30°C ' 
90°C- 


8.9 mL • 
11.4 mL* 




They concluded that as the temperature x>f the liquid increased < the volume of 
each liquid increased. ' . 

r 

They 5iow say' some things about other situations where liquids are heated. . Use 
this scale to show for each statement how true you think it is: 

1 = almost certainly true 
. v - 2 = probably true 

3 = may or may not be true \ 
* • - 4 » not> likely to.be true m » 

(a) The increase in' the volume of pepsi-cola will be approximately twice the 

* increase in volume of a similar amount of water when they are loth heated 
to the same temperature, * . J 

(b) If the same volumes of vinegar and pepsi-cbla are heated to the* same 
" temperature, the pepsi-cola will occupy more space. f> 

(c) If two identical capped bottles, one completely filled with water and 
' one conipletely filled with pepsi-cola, are placed in the sun, the cap 

should pop off the bottle of pepsi-cola first. - • . 

(d) Suppose we- fill a pail brimful with water and place it in the sun on a 
hot day that's about 30°C.— The pail- has no lid. We know it holds exactly 
10 times the amount of cool water that v/e placed in *th4 cylinder in our* 
experiment. We leave *it there for an hour or two to let the watfer heat, 
then put it somewhere where ±t~can grow cool again. We should find 42 mL 
of water have overflowed because" of expansion and the quantity in -the pail 
is reduced by very close to that amount. f 
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5. Ramp 

Mary built a ramp 10 cm high and roiled a marble down it to see how far it 
would travel across the floor. She raised the ramp to 20 cm, and then to 30 cm 
and rolled the marble again each time. She was careful to do everything ttfe 
same each time she started the marble down the ramp. 

Here are the resuPts: , t 





Height 


Distance 


Roll 


of Ramp . 


Marble Travelled 


# 1 


10 cm 


.60 cm 


2 


20 cm 


. 120 cm 


3 


30 cm 


180 cm 



She concluded that the distance her marble travelled increased with the height 
of the ramp, n ^ 1 

• Mary now said some things about other ramps. Use this scale to show for each ' 
of the statements below how true you.think.it is. 

1 = almost certainly v true 
*' 2 = probably true mm «> 

3 = may or m^y not be true 

4 = not likely to be true 

(a) There are '2 roller ramps at the ^Dominion Store. One is flat and one 
is raised. The cartons of groceries will travel farther on the raised 
ramp than the flat ramp. 

(b) Suppose P had a ram£ large enough for my ten-pin bowling ball and rolled 
the btll down it. If I make the ramp twice as high, the ball will roll 

• twice ^as far. 

{c) If the emergency brake fails on a car parked at the top of a fairly steep 
hill,. it will travel, much further than if the samei thing* had happened at 
the* top of a small hill. 

" * • 

(d) I can travel much farther after reaching the bottom of a steep ski hill 

* ' than one with a gentle slope even if the snow conditions *re better on 

the smaller hill. ¥ » 
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